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Add a powerful 1MB multifunction expansion module, 20MB hard disk, 20MB tape 
backup, and 2400 baud Hayes® compatible modem. Expand your processing, filing, 
and communications with our peripheral family. They're ready for you now. Great 
products. Great support. Great prices. Check us out at your nearest Amiga dealer. 
The best can be yours! 
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■ Features 

1 Z White-Collar Amiga 

By Guy Wright 

The Amiga is right at home in the busi- 
ness world. Here are some things you 
should know before bringing an Amiga 
into your office. 

1 8 The Right Stuff: The Amiga in 
the Marketplace 

By Douglas Watt 

The Amiga is a new entry in a fiercely 
competitive market. "lb survive, it will 
need the right stuff. 

Z4 In Stark Contrast: Comparing 
the Amiga with the Macintosh 
and IBM PC 

By Margaret Morabito 

The Amiga's new technology represents 
a serious challenge to Apple and IBM. 

j4 The Trump Card: Amiga's IBM 
PC Software Emulator 

A look at the ingenious Amiga Emula- 
tor — a 3.5-inch software emulator disk 
that gives you access to the wide world 
of IBM PC software. 
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Articles 



31 The Bottom Line: An 

Introduction to Spreadsheets 
By Vahe Guzelimian 

You don't have to be an accountant or 
a computer programmer to master the 
art of "spreadsheeting." 



4Z Digital Imagery 




By Matthew Leeds 

Digital image processing is a growing 
field with virtually unlimited applica- 
tions. The Amiga and a digitizer will 
bring this new technology within the 
reach of businesses, art studios, schools 
and even homes. 
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Multifunction Expansion Module 

T-card™ snaps on your Amiga to give you memory up to 1MB, 
clock/calendar with standby battery, serial port, parallel or SASI 
port, buffered bus expansion port, and built-in power supply. 
Power peripherals don't get any better. T-card is awesome! 



20MB Hard Disk 

T-disk™ sits on your Amiga taking no valuable desk space to 
provide almost unlimited file capacity. Inside its sleek package, 
T-disk houses a 3V& inch hard disk with controller. A shielded 
cable connects T-disk to T-card's SASI port. Lights show you the 
disk's power, select, and write status. T-disk is simple, powerful, 
and best of all — low cost. 



20MB Tape Backup 

When you move beyond floppies to Tecmar's powerful 20MB T- 
disk, you'll want a fast, reliable tape backup system. T-tape'" 
backs up T-disk's 20MB's in just a few minutes. And, if power loss 
or operator error accidently erases your most treasured data, 
you get selective file restoration. T-tape's handsome package 
interlocks with T-disk. Lights show track number and tape 
direction plus read, write, door, and power status. T-tape is truly 
state-of-the-art with a unique single reel cartridge, exceptional 
performance, and a very low price. 



2400 Baud Modem 

T-modenT" brings fast and simple communications to your 
Amiga. Hayes compatibility with selectable 300, 1200 and 2400 
baud rates makes the world a little smaller and a lot easier to talk 
to. T-modem provides tone decoding, off-hook detection, and 
interface to Amiga's audio circuits. The high-styled package 
interlocks with T-disk and T-tape to make a single unit. 



Hayes rs a registered trademark ol Hayes Microcomputer Products. Amiga is a trademark of 
Commodore/Amiga. Inc. T-disk. T-tape, and T-modam are trademarks of Tecmar. Inc. B1885. 
Tecmar. tnc- All rights reserved. 






Call us at 216/349-1009 for the location of the dealer nearest you. 



Tecmar 

THE POWER BEHIND THE PC 




6225 Cochran Road Solon, Ohio 44139 






Music ny MIDI: lygyMarriage of 
^Talent and Technology 
By Peggy HerringUm 

MIDI is the standard of communication 
between computers and musicians. 
Your MIDI-f<|iii|)ped Amiga can place 
you in the avant-garde of the revolu- 
tion in music. 

JO Cherry Lane Technologies: 

Maestros of Innovative Music 

Software 

By Abigail Reifsnydrr 

Cherry Lane is playing a key role in the 
development of advanced music soft- 
ware for the- Amiga. 

OZ Programming in C: Speaking the 
Amiga's Language 
By Sheldon Leemon 

The Amiga is ideally suited to software 
development in C. Here's a look at the 
C programming language and the com- 
pany that developed Amiga's C. 

70 Metacomco: Developers of 
AmigaDOS 

This small Kngiish company is the first 
name in systems software development 
for the Amiga. 



06 Accountability: Keeping Track 
of Small Businesses 

By Guy Wright 

An Amiga with accounting software 
can be a boon to a small business. 

92 Review: Textcraft 

By Guy Wright 

Ease of use and flexibility highlight 
Arki tonics Corporation's Amiga word 

processor. 



Columns 



Avision 

Reflections on the Amiga's formal 
unveiling. 

o Zeitgeist 

What is AmigiiWartd and where is it 
going? 

80 Protocol 

Introducing the world of 
telecommunications. 




Departments 



74 Digital Canvas 

A showplace for Amiga artists. 

95 Help Key 

Questions about the Amiga, answered 
by the experts. 

JO Coming Next Issue 
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How Borland's Turbo Pascal 

Found A Partner That Matches 

Its Amazing Speed. 



Turbo Pascal meets the Amiga". 

Turbo Pascal™hates to wait. With 
Turbo, it's 'go fast' or go away". 
So before we committed to 
becoming the exclusive Pascal 
programming language for 
Commodore's new Amiga, we 
had to be sure that it was up to 
speed. It had to be fast — and 
it is. 68000-based, with custom 
chips and graphics, Amiga 
doesn't dawdle. (In fact, Amiga's 
speed is going to be a headache, 
a heartache and a headwind to 
the Competition.) 

We think Amiga will take 
off— just like Turbo Pascal did. 
With more than 400,000 users 
world-wide, Turbo Pascal has 
become a de facto standard — 
and grown into a complete 
Turbo 'family . A family that 
now includes Turbo Database 
Toolbox™ — a Turbo Pascal 
enhancement with fast data 
access and sorting talents; Turbo 
Graphix Toolbox" — a set of 
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graphics procedures keyed to 
business, scientific and engineer- 
ing applications; and Turbo 
Tutor" — the one tutorial that 
will take beginners and make 
them experts, AND will even 
teach a few things to the experts! 

Turbo Pascal and all its 
associated tools, will be available 
for the Amiga in the first 
quarter, 1986. It's already 
implemented for the IBM PC 



family and IBM-compatibles, 
and other microcomputers from 
Texas Instruments'", Hewlett 
Packard'", DEC", Wang™, Apple® 
and NCR". 

When you're faster than 
anyone else, you look for 
someone who can keep up with 
you. Turbo Pascal found Amiga. 




Avision / 



By Steve Twombly 



Synergism 




Imagine yourself at Lincoln 
Center, New York City, in for- 
mal dress. Yon are standing 
amidst a sea of tuxedos and eve- 
ning dresses. No. you are not at- 
tending a ballet at the New York 
City Theatre or an opera al the 
Met. You are attending the 
world premiere of Amiga al the 
Vivian Beaumont Theatre. 

On July 23. 1985. the Amiga 
personal computer premiered 
with a stellar performance to an 
audience of press, software and 
hardware developers. Commo- 
dore shareholders, members of 
the investment community, 
computer dealers and celebrity 
followers. The star of the eve- 
ning was the new Amiga itself, 
which gave a dazzling display of 
its capabilities. 

While the Amiga's perfor- 
mance stood alone as the eve- 
ning's highlight, there was a 
strong supporting cast. Among 
Commodore officers, Irving 
Could. Marshall Smith. Thomas 
Rattigan, Robert Truckenbrod 
and Robert Paradisso were pres- 
ent; speakers and performers 
also included world-famous art- 
ist Andy Warhol and highly-ac- 
claimed musicians, Michael 
Bodicker and Tom Scott. 



The Amiga debut unfolded 
like a svmpbotiv. with an exposi- 
tion, development and recapitu- 
lation, presenting a rich variety 
of constrasting themes: the jux 
taposition of art and science, 
imagination and technology, 
creativity and productivity, 
power and grace. With the 
Amiga, contrasting elements 
merge into an elegant and syn- 
ergistic whole. 

Will vim use your Amiga for 
a variety of tasks as the ultimate 
multifunction machine, or will 
you use the Amiga as your most 
advanced computing tool in just 
one specialized discipline? At 
the Amiga launch, one theme 
rang out among all others: 
Whatever your need, the Amiga 
can meet it. If you're a business 
executive, you'll have Amiga's 
multitasking, speed and mem- 
ory. Tor an additional bonus, 
you can also run your most im- 
portant IBM PC .software — the 
Amiga engineers have created 
the Amiga Emulator, an inge- 
nious 3.5-inch PC DOS emula- 
tor disk that you can load into 
your Amiga's ROM, which will 
allow you to run the best PC 
software packages. like Lotus 1- 
2-3 and Wordstar. 

If you were an artist attend- 
ing the Amiga premiere, you 
were treated to a live demon- 
stration of the Amiga's video in- 
terface and paint program as 
you watched Andy Warhol cre- 
ate his first computer portrait 
using the Amiga, He colored a 
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digitized image of famous 
singer, Dcbra Harry f'Blondie"). 
If you were a musician, you sat 
entranced while a programmed 
Amiga accompanied saxaphon- 
ist Tom Scott in live perfor- 
mance, following Ins nuances 
and tempo changes, in a dem- 
onstration of Cherry Lane Tech- 
nologies' breakthrough 
program. Harmony. 

Computer programmers were 
pleased to hear John Shirley, 
President of Microsoft Corpora- 
tion, speak of his company's 
commitment to the Amiga and 
the development of Microsoft's 
most advanced Basic to date. In 
addition. Dr. Martin A I peri. 
President of Tecmar, spoke en- 
thusiastically about Amiga's sig- 
nificance to the business 
market. 

Throughout the evening. 
Amiga continued lo perform. 
Applause broke out often as 
graphic images appeared and 
danced about in dazzling color on 
three overhead screens. In a dis- 
play of its ability to perform ad- 
vanced speech synthesis, Amiga 
spoke to its audience and drew 
applause. The Amiga became a 
music synthesizer in its own right, 
emulating the sounds of a violin. 
xylophone and tuba. The Amiga 
showed off its animation features 
bv mimicking a classical balleri- 
na's every step in perfect synchro- 




nization with a live dancer and 
her musical accompaniment. 

The world premiere of Amiga 
presents an opportunity to com- 
pute] usei -. and ,i ( hallcnge to 
the marketplace. The opportu- 
nity is to use Amiga's capabili- 
ties to gain a creative edge in 
all fields of endeavor. The chal- 
lenge is to programmers, inven- 
tors, entrepreneurs and mar- 
keters to push computer appli- 
cations lo new limits and to ex- 
plore uncharted ground in the 
microcomputer industry. 



After the presentation, the en- 
thusiastic attendees filed into the 
lobby and the chatter com- 
menced. On the balcony above. 
Amiga software and peripheral 
developers had set up booths and 
were displaying their secretly de- 
veloped products for the new 
Amiga. Reporters were asking 
hundreds of questions, freelance 
writers and programmers were 



seeking opportunities, company 
presidents and executives were 
engaged iti conversation, and 
most evervone carried copies of 
the AmigaWorld premiere issue, a 
fitting accompaniment to a stellar 
Amiga performance. 
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Zeitgeist 



By Guy Wright 



What Is AmigaWorld and Where Is ft Going? 



It might be a little strange to 
admit it, but 1 don't think that 1 
really know where AmigaWorld is 
going. I have a pretty good idea 
of what the first issue was and 
what this, our second issue, is 
and what the third issue is 
going to be like, but beyond 
that, things are pretty much up 
in the air. A lot depends on the 
Amiga computer itself and the 
people who buy it. If 90% of 
the machines are sold to the 
military, then I guess we will 
lean toward military applica- 
tions. If most of the Amigas are 
sold to schools, then educa- 
tional topics will play a major 
role in AmigaWorld. If rodeo 
clowns are the primary buyers 
of Amigas, then you can expect 
to see articles about horses, 
cowboys and fake noses. 

On the surface, this might not 
seem like an editorial direction 
at all, but it is actually a calcu- 
lated direction. As the name 
AmigaWorld implies, we will 
cover the things of interest in 
the world of the Amiga, and 
that means the world of Amiga 
owners. It is a curious kind of 
endless circle. The nature and 
content of AmigaWorld will have 
some influence on the kinds of 
people who buy the computer 
(in a small way, granted), and 



our editorial content will deter- 
mine the kinds of people that 
we attract, so that feedback 
from our readers is going to be 
a bit self-fulfilling. (People will 
buy AmigaWorld because they 
like it, and they wilt tell us they 
want the kinds of things that we 
were already doing to attract 
them in the first place.) 

A significant time-lag prob- 
lem is also inherent in publish- 
ing a magazine. We have to 
decide what articles we want to 
put in the magazine months in ad- 
vance so that we can contact au- 
thors to write those articles in 
time for us to edit, typeset, cor- 
rect, layout, print and distribute 
the magazines. What this means is 
that we start thinking about 
Christmas issues in July. The ef- 
fect of this time lag is that by the 
time we can react to feedback 
from readers in an upcoming is- 
sue, six months will have passed. 

So, as Editor-in-Chief of 
AmigaWorld, I have to be able to 
look into the future. I am the 
one who tries to decide what 
kinds of things YOU will want 
to read six months from now. If 
vou ask anyone who has been in 
the industry for a while about 
the future of computers, they 
will probably say that predic- 
tions of any kind in this indus- 
try are usually unreliable. 
However, 1 can say a few things 
with certainty regarding what 



you'll be reading about in our 
future issues and other things 
that I have a pretty good feeling 
about. 

This issue is, for the most 
part, dedicated to the Amiga in 
business environments. You will 
find articles about bow to intro- 
duce the Amiga into the office 
with a few hints on things to do 
and not do. You will also see ar- 
ticles about accounting, spread- 
sheets and word processing. For 
those of you in the business of 
writing software, there is a 
piece on the programming lan- 
guage C and some words about 
some of the people in the busi- 
ness of writing Amiga 
programs. 

Just so we don't alienate 
everyone who isn't in business, 
we included articles on music, 
digitizing video images and our 
other standard features, like 
Help Kev, Digital Canvas, etc. 
'["hough this issue focuses on 
business (and business will be a 
subject that we will return to 
over and over again in future is- 
sues), we are not planning to 
make AmigaWorld a business/ 
computing magazine. Or, if we 
do, it will be targeted toward a 
different sent of business — the 
kind of entrepreneurial busi- 
ness that most of our readers 
will want to learn about. We will 
have vour basic articles on stan- 
dard business applications on 
the Amiga, but we want to go 
far beyond that. 
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Illustration by Sheryl Knowles 




We think that you bought an 
Amiga for reasons that go be- 
yond the mundane. Your deci- 
sion involved a level of 
excitement that other com- 
puters did not stimulate, and we 
want to fan that spark. 

Just because you're not taking 
the Amiga on the space shuttle 
does not mean that you aren't in- 
terested in reading about some- 
one who does. Your reasons for 
buying an Amiga may have been 
straightforward and practical, and 
you will probably explore it's ca- 
pabilities at your leisure, but our 
job is to take you to the frontier 
and keep pushing onward. 
Through AmigaWbrld, you will be 
able to try some of the unique, 
strange, complicated things that 
the Amiga was designed for. We 
will take the chances for you, and 
if there is something that catches 
your eye and fuels your imagina- 
tion, you might wish to join us. 

So, when you think that you 
have AmigaWorld finally figured 
out, think again. We may not be 
able to predict exactly what 
people will be doing with 
Amiga computers next August, 
or what kinds of articles and 
features we'll have then, but 1 
am positive that AmigaWorld will 
always be unique, informative, 
exploratory and new. After all, 
don't you, the Amiga owner, de- 
serve that? 
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A message from a leading software publisher. 

Why Electronic Arts 




is Committed to the Amiga. 



In our first two years, Electronic Arts has emerged as a leader of 
the home software business. We have won the most product quality 
awards— over 60. We have placed the most Billboard Top 20 
titles— 12. We have also been consistently profitable in an industry 
beset by losses and disappointments. 

Why, then, is Electronic Arts banking its hard won gains on an 
unproven new computer like the Amiga? 

The Vision of Electronic Arts. 

We believe that one day soon the home computer will be as important 

as radio, stereo and television arc today. 

These electronic marvels are significant because they bring faraway 
places and experiences right into your home. Today, from your living 
room you can watch a championship basketball game, see Christopher 
Columbus sail to the New World, or watch a futuristic spaceship 
batde 

The computer promises to let you do much more. Because it is 
interactive you get to participate. For example, you can play in that 
basketball game instead of just watching, You can actually be Christopher 
Columbus and feel firsthand what he felt when he sighted the New 
World. And you can step inside the cockpit of your own spaceship. 

But so far, the computers promise has been hard to see. Software 



has been severely limited by the abstract, blocky shapes and rinky- 
dink sound reproduction of most home computers. Only a handful 
of pioneers have been able to appreciate the possibilities. But then, 
popular opinion once held that television was only useful for 
civil defense communications. 

A Promise of Artistry. 

The Amiga is advancing our medium on all fronts. For the first time, 
a personal computer is providing the visual and aural quality our 
sophisticated eyes and cars demand. Compared to the Amiga, using 
some other home computers is like watching black and white television 
with the sound turned off. 

The first Amiga software products from Electronic Arts are near 
completion. Wc suspect you'll be hearing a lot about them. Some 
of them are games like you've never seen before, that get more out 
of a computer than other games ever have. Others are harder to 
categorize, and we like that. 

For the first time, software developers 
have the tools they need to fulfill the 
promise of home computing. 

Two years ago, we said, "We See 
Farther!' Now Farther is here. 
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DrJ and Larry Bird Go One-On-One 

The number one software sports game 
of nil lime Shoor .is accurately as Larry 

[VrJ, -Jam dunk like the Doctor, while 

you're cheered on hy the victory cli.mfs 

oi the Boston Garden crowd 
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Skyfex™ 

Oct in ihe spaceship a.tkl fly Out your 

window or mi your nuiar screen you 

have hut split-seconds to appreciate the 

fierce beauty o| enemy |t' s :in J tanks 




Seven Cities of Gold'" 
Be Christopher Culumhus and discover 

the New \vnrld Lr.-irti history and 

geography or generate your nun random 

new worlds CO explore 




Archon 

A new kind of computerized board game. 

like chefcs wjuS wizards and dragons for 

pieces. But when one lands on another, 

(hey have to fight a whiie-knuckled 

action km k- 



DELUXE VIDEO 

CONSTRUCTION SET 




Deluxe Video Construction Set"* 

Be your own video director for business 

presentation* or juaT tor fun. Set up 

special effects, animated computer 

graphics, s*>und effects and titles - even 

record them to xideotape for mc 

with a VCR. 




ArctidW" 

You Loirm.ind the advanced and deadly 

tank of the future the Arcticfox A 

first person tank combat game with all 

the stunning graphics and sound of the 

hrM VD simulations 




Return to Atlantis*" 
Play Indiana Gmsieau. oceanic hero, in 
mis three dimensional simulation under 
the seven seas 




Marble Madness™ 

Heir the first time, the home version of 

a coin-op arcade game is just as good 

as the original. Same graphics. Same 

•*HiTkJ ArtJ \t>u can play it in your 

hilhrok' 
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White-Collar Amiga 




The Amiga is ideally suited for the office, but unless 
you know what you're doing, computerizing your 
business can be exasperating. Here are some hints for 
making that conversion painless and profitable. 



Kveryonc knows lhat computers are valuable tools in 
the business environment: word processing, accounting, 
foretasting, spreadsheets, database managers, telecom- 
munications, etc. Yet this is just computer jargon until 
it can be turned into savings in time, expenses and 
trouble. Bottom-line profits are the reason for having 
computers in business, and if you have to endure weeks 
of training, software that doesn't do what you need or a 
machine that can't handle the work load, then the 
flashy image or the prestigious corporate name on your 
computer isn't going to mean much. 

The Learning Curve 

Computerizing a business always involves a learning 
curve, fhat curve can he costly to any business, large or 
small. The curve can be as simple as learning the com- 
mands of a new piece of software or as complex as 
fighting a system for months before finding out thai il 
was the wrong system in the First place. The curve can 
be complicated by misconceptions about just what a 
computer can and can't do for a business. If you are 
going to be keeping an inventory of 50,000 parts, as 
well as a payroll for 200 employees and the books for a 
two-million-dollar business, then a microcomputer of 
any make is not what you are looking for. If you think 
that a computer is going to help you unravel a hope- 
lessly confused checkbook, then hire an accountant to 
do the company books. But if you are willing to do a 
little learning and don't expect the computer to change 
everything overnight, then there are dozens of good 
reasons to bring the Amiga computer into the office, 
wherever that office is. 



The Amiga computer, the right software and the 
right peripherals will give most businesses a head start. 
It has the power, speed, peripherals and software to tack- 
le most business problems, but the Amiga by itself is 
not the final answer. Using the Amiga as a base, or 
starting point, the person thinking about using the 
computer in a business should ask a few questions, 

Memory Matters 

What sort of memory configuration should I start 
with? Add to the total cost of the Amiga computer sys- 
tem all the memory expansion that you think you will 
need, rather than getting the computer with the basic 
25fiK and then finding out later that von really need 
the 512K expansion, or even the 1 MB expansion card 
from Tecmar. Deciding how much memory you will 
need is not an easy question to answer, even for people 
who are familiar with micros in business. Keep in mind 
that computers are not cars, and "the more the belter'' 
principle does not always hold true. 

Try to base your decision on the software that you 
plan to use. Most good software will allow you to 
expand the memory or hardware configuration (add-on 
drives, new printers, hard disks, etc.), but some software 
requires a minimum amount of memory. Read the soft- 
ware manuals carefully, because sometimes there is a 
minimum RAM required to run the program, but that ► 
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doesn't 
take into 
:i c count l h e 
number of files you 
might want to manipulate 
at one time. A spreadsheet mav require 12SK. just to 
run, but it might only hold a dozen records at a lime 
unless von upgrade U> 512k, Consider the important 
difference between "minimum required" and "mini- 
mum suggested." 

A good rule of thumb is "the more information you 
wish to work with at one time, the more memory you 
will need." Keep in mind that "at one lime" dues not 
mean "at one session." It is possible to segment your 
information into groups to be worked on separately. 
For example, a mailing list might not need to fit into 
the computer all at once. Il tan be saved on disk as 
multiple files, A-M and N-Z; then, when yon need 
mailing labels, priming can be done in two batches. On 
the other hand, if you ate going to need to do a cross- 
reference search of that list, or if you decide to enter 
names according lo zip code rather than company 
name, then it might be better lo have the entire list in 
the computer at one time. 

Roughly speaking, one character equals one byte of 
RAM. Count on lour to five records per K of memory. 
(A record could include company name, address, con- 
tact person, phone numbers, product description and a 
few comments — roughly 250 characters, counting 
spaces.) Thai's about 500 records on an unex- 

panded Amiga. If you need lo pui more than 
250 characters of information into a rec- 
ord, then adjust accordingly, bul 
keep in mind the size of the 
program that is going to 
be working with the 
information. 
Modems 
Another hard- 
ware aspect of 
incorporating an 
Amiga into a 
business is the 




peripherals. Will you need a modem for telecommuni- 
cations? And if so, what kinds of band rates will you 
need? Will you need auto-answering capabilities for 
when there is no one in the office to answer the 
phone? Do you need a Haves-compatible modem? And 
most importantly, will the software you choose work 
with the modem you choose? 

All of these questions require entire articles (or even 
entire issues) lo be answered fully. Just remember to 
think about telecommunications when figuring the cost 
of your system and when buying software. (Someday 
you may want to transmit files from vour word proces- 
sor or spreadsheet or access your database by phone.) If 
you decide that telecommunications is something you 
definitely need, Tecmar makes a 300/1200/2400-baud 
modem for the Amiga that is worth looking into. 

Pick Your Printer 

No matter what you plan lo do with your Amiga, you 
will eventually want a printer. There is no easy solution 
to the printer problem, either. First, decide how much 
work the printer will be doing. For occasional letters or 
memos, an inexpensive primer might be all (hat you 
need, bill il you plan id send bulk mailings, then n 
would be worth your while to look into a more expen- 
sive industrial-quality printer. If you will be printing 
graphics, then you will need a dot matrix, thermal 
transfer, ink jet or laser printer. Black and white or 
color, near letter quality and amount of usage should 
all be taken into consideration when choosing one of 
these printers. 

The Amiga can interface with most printers on the 
market, but not all software may work with all printers. 
(Just because your printer can do graphics, it doesn't 
mean that your graph-making program can send the 
righl codes.) What's vour top priority — speed, letter 
quality, price, color, versatility or durability? Again, 
buying a printer deserves an article all by itself. 

Putting Amiga to Work 

You can get dozens of other peripherals that you may 
feel vou need for vour particular business, and these 
are only the basics. Depending on 
what vou want vour Amiga to do, 
you may feel that a wide-screen 
monitor is a must for business 
presentations. Or, you may 
be using the Amiga as a 
sequence controller and 
MIDI in 
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Blind dates and buying software 
have a lot in common: 

It's not always easy to spot a dog! 



Icon Review™ welcomes the 
Commodore Amiga™ 

We have labored into the wee hours exploring our new 
Amigas and scouting for innovative software. We're excited! 

Amiga Software HotList 

So excited thar we are working feverishly to compile an 

up-to-date HotList of 
outstanding Amiga software 
that is available today. We 
help you separate the win- 
ners from the dogs. 



Buy Direct 

ICON REVIEW is a direct 
marketing conduit supplying 
software products to you, the 
end user. ICON REVIEW 
offers software shoppers the 
convenience and low prices of 
telemarketing/direct mail 
together with accurate pro- 
duct information and per- 
sonalized service. 




I'm Dentin Moncnef a fctiow Amiga 
enthuiust and a tough cntic. It's my 
intention to offer you the fittest soft- 
ware and accessories at rock bottom 
prices. Call us today. 



Amiga's Product Boom 

Third party developers will soon be flooding the market 
with all manner of exciting software and accessories for the 
Amiga. ICON REVIEW will be there to help you benefit 
from this new industry. 

AmigaWare™ 

ICON REVIEW, in conjuntion with it's sister company, 
MindWork Software, will be marketing its own line of 




software for the Amiga under the 
AmigaWare 1 " label, 

Call Today — TOLL FREE 

If you see a promising software 
product, mentioned or advertised in 
this issue of AmigaWorld, call us today. 
We'll have an up-to-date product HotList 
covering the quality products shipping now. 
If it's currently available, chances are we'll have it in stock 
at a close-to-incredible, low price. 

Maximillian™ From Tardis Software 

Maximillian is a breakthrough design in multi-tasking, integrated 
software for the Amiga. Includes MaxiCaic, MaxiWord, MaxiGraph, 
and MaxiTerm. Call for availability $175. 

Also from Tardis — The Amiga Programmers Library: 
T-Make, C-Learner, Tool Paks I and II $49. each 



Special low price for Amiga developers 



CALL TOLL FREE 

800/228-8910 



In California 

800/824-8175 
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Resource for A miga ami Macintosh software 
Post Office Box 2566 ■ Monterey, CA 93942 

397A Corral di Tietrj - Satiftas, CA 93903 



Amip ii ■ KadtmiA. of QsmnnyAwc Imcnutionil 

MiriracHfl is a tiid«niik licrfbrd trj Apple Computer. Int 
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Make a Lasting Impression 




YES. 

I Want To -J " 

Make A Lasting* 

Impression. Please send an 

AntigtiWbrltl gift subscription (1 year, & issues) 

to the person listed below. I'll pay $14.97 — a 25% savings off the basic rate 

bin I won't be billed imiil after the holidays. 

□ Payment enclosed □ Bill me Please make checks payable to AmigaWnid 



Name of gilt recipient 



My nana 1 



Address 



Address 



in 



Zip 



i in 



'P 



Canada X; Mrxini $ 1 7.97. ] year only. US funds drawn on US bank. Foreign Surface JM.97, 1 year only. 
US funds drawn on US bank. Foreign Airmail please inquire. Please allow 6-8 weeks for delivery. All gift 
Mibsmpdons begin widi (he ilrsl available issue in I98o. 65NR2 

AmigaWorld • Box 868 • Farmingdale, NY 11737 



hen you 
send someone a 
gift subscription to 
AmigaWorld, it says a lot 
about your style. You 
choose AmignWorld because it's 
unlike the other packages that will be 
opened this season. AmigaWorld offers excitement beyond the holidays, 
continually exploring a new frontier in computing. . . in-depth analyses 
of the Amiga's astounding graphics and stereo sound features, infor- 
mation on the very best hardware and software, a regular buyer's guide, 
user bints and tips, and much more. And thai means you'll be remem- 
bered throughout the year for your discerning taste in quality gifts. 

When it comes to quality, no system-specific computer magazine can 
match AmigaWorld for irue-to-life color reproduction . . .superior print- 
ing materials that capture all 4,001) Amiga colors. 

This season, why not share your good taste in magazines with a 
friend? Send an AmigaWorld gift subscription — I year (six issues) for only 
$14.97, a 25% savings (iff the basic subscription rate. 

AmigaWorld — Because the future is here. 




terface. If you arc designing music videos, then gen- 
locking devices and frame grabbers may be more 
important to you than modems. If you are using the 
Amiga for security or remote measurements, then 
remote-sensing peripherals are what you will be shop- 
ping for. Whatever the project or task thai you are ask- 
ing your Amiga to perform, you should bear in mind 
the total cost of the peripherals when you are tallying 
up the total price. The computer can handle the job, 
but you might find that with the extra costs of add-on 
devices and software that it is going to take a few years 
to make up the initial investment. 

You can always offset that investment by optimizing 
the use of the Amiga. Von might have bought the 
Amiga just to prim out invoices, but think about some 
of the other ways that the computer can help out. The 
Amiga is a powerful and versatile computer; locking it 
into one job is a waste of valuable resources. Ask your- 
self what areas of the business are repetitive, calcula- 
tion intensive or graphically oriented? What do you do 
thai involves the printed page in almost any form, stor- 
ing, sorting or sending information? Most of these 
things could be done by the Amiga with the proper 
hardware, software and some common sense. 

Software Shopping 

The second major mountain to climb when thinking 
about putting an Amiga to work for you is picking the 
right software. Choosing software is not an easy job. 
The package may look great and the description on the 
back of the box might make it sound like this software 
will solve all your problems, but if the people who 
wrote the software didn't think that it was the best 
thing to come along since flip-top cans, then they 
wouldn't be trying to sell it. 

Il is also easy to be impressed by a demonstration if 
it is done by someone who has worked with the pro- 
gram l"i weeks. Read through the manuals, gel .1 
hands-on demonstration, talk 10 people who own the 
program (or others like il), read reviews in magazines, 
talk to the company (if possible), and then cross your 
fingers and hope for the best. 

Fortunately, there are a number of good software 
developers who are producing software for the Amiga, 



and with a bit of careful research, you have a fighting 
chance of getting whal yon are looking for. The Ami- 
ga's IBM emulation capability also greatly enhances the 
range of titles available to you initially, but these IBM 
software packages won't take advantage of the Amiga's 
special features, lie prepared to gel burned at least 
once. That is an unfortunate fact of computing life. No 
matter how careful or knowledgeable you are, you wilt 
eventually end up buying something thai will be a dis- 
appointment. If you are shopping for expensive soft- 
ware, take your time, but also build the price of a piece 
of bogus software into vmir total computer costs. It is 
not unusual to spend lis much (or more) money on soft- 
ware as you did on the computer itself. 

When you do find thai "perfect" software package, 
remember that no software will do absolutely every- 
thing you need il to do unless you hire a programmer 
10 develop a custom program — and even then il is 
going to take a while to get it right. 

Easy Does It 

Once you have everything you need to computerize 
your entire operation, you should take a half a step 
backward before you transfer all your records over to 
the computer and throw away your ledger books. Think 
about what would happen if the computer crashed and 
all your files were lost. Keep thinking about that every 
time you enter new information, and you'll realize the 
importance ol making backup copies of everything! 
Over and over! This is not a waste of time — it is insur- 
ance. Also, you should ease into things one step at a 
time. Don't try to convert everything over to the com- 
puter all in the first week. Do one thing first and see 
how it goes for a while before gradually giving the 
Amiga more responsibilities. 

A Little Reassurance 

The Amiga isn't going to make each step a snap, but 
it will save you some headaches. It is expandable up to 
eight megabytes, which means that you should be able 
to do quite a bit without ever worrying about memory. 
(If you need more than that, then you should be look- 
ing at a minicomputer or a mainframe.) Almost all the 
peripherals that you can think of are available for the 
Amiga, and some are designed specifically for the 
Amiga and no other computer. It will work with almost 
any primer that you care to buy. The IBM PC emulator 
software opens up a world of business software pro- 
grams that have survived the test of time. 

The Amiga is easy to use, which is going to save you 
considerable time and effort when you arc ready to 
start putting the computer to work for you. The Amiga 
is less expensive than most of the other computers in 
its league, and it's built for future expansion, so your 
investment will not be obsolete in a year or two or five. 
The company is strong, so you won't be left with a com- 
puter that no one is supporting. Since the Amiga is 
such an easy machine to develop software and hard- 
ware for, there will be lots of products to choose from 
in the future. 

GSW 
Address alt author ramspmulence to Guy Wright, do 
AmigaWorld I'ditiirial, SO f'inr St . Pelrrfximuglt, Ml 0J-I5S, 
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The Right Stuff 

The Amiga 

In the Marketplace 

By Douglas Watt 



Given the turmoil in the microcomputer market, in 
which even a giant like Apple is in some serious trou- 
ble and many lesser firms are simply folding, one might 
wonder about the wisdom behind Commodore's deci- 
sion to release a 32-bit microcomputer into a section of 
the market that is currently in upheaval and embroiled 
in fierce competition. One might also legitimately won- 
der whether any "high-end" microcomputer, including 
even the Macintosh, can be a success in the business or 
even the home environment if it bucks the growing MS- 
DOS software base. Well, in this writer's opinion, a 
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Graphics-Supported User Interface 

more careful look at trends in the marketplace plus a 
close look at the Amiga and its competition suggests 
that Commodore's decision may have come at the most 
opportune moment possible. 

Being Peerless 

First things first — there is no competition for the Amiga 
in terms of its hardware capabilities in its price range, or 
even at twice its price. It has, simply, the best graphics this 
side of CAD stations, and for a fraction of the cost. Its 
graphics capabilities run circles around both the IBM PC 
and the AT, which are stuck with the same basic graphics 
package as the PC for maximum compatibility. The Ami- 



ga's graphics are even superior to machines such as the 
Tandy 2000, which cannot run much standard off-the-shelf 
MS-DOS software due to screen management differences 
between it and the IBM PC. 

Forget about comparing the Amiga's sound capabili- 
ties with any of the MS-DOS machines — there is even a 
greater contrast here than on the question of graphics. 
Even the Commodore 64 with its Fine SID chip has far 
better sound capabilities than any of the MS-DOS 
machines or anything made by Apple, and the Amiga's 
capabilities are a giant step up from the 64's. 

Mac Attack 

The Amiga has been called a color Macintosh, but this 
statement is misleading since the Amiga has many capa- 
bilities that the Mac doesn't — capabilities that were in 
some sense "designed out" of the Macintosh. First of all, 
Commodore did not make the serious design error that 
Apple made in failing to provide the Motorola 68000 
CPU with much support. (The Amiga and Mac both use 
this chip.) In the Mac, the CPU is forced to handle vir- 
tually all of the screen graphics chores and I/O opera- 
tions, slowing the machine down significantly (one 
reason why the disk drive for the machine is so slow and 
why Mac owners spend a lot of time watching the wrist- 
watch icon). Such is not the case with the Amiga. With its 
use of co-processors, it is many times faster, plus its drive 
holds more than twice that of the Mac's. 

Undercurrents 

Although the marketplace, to the casual observer, 
might look saturated at this point, it would be more 
accurate to view it as "soft." Some signs imply that 
pockets of potentially intense demand are waiting to be 
tapped if manufacturers can convince consumers to 
buy now rather than wait. A brief review of some of the 
most significant developments over the past two years 
suggests thai the Amiga is in the right place at the right 
time with the right capabilities. Let's look briefly at 
some of these trends: 

► The demand for large addressable memory. Although CP/M 
is not totally dead, it clearly is not going to be a popu- 
lar operating system, and virtually nothing new is being 
written for it. There is probably one basic overriding 
reason for this: CP/M could not readily run Lotus 1-2-3 
due to the limitations in addressable memory of the Z- 
80. This, and not speed, is the big advantage that the 
8088 family has over the Z-80. (Many Z-80B machines 
are in fact faster than the IBM PC.) 

The trend towards increasingly complex integrated 
business software has meant that 8-bit computers (at 
least outside the home) arc going to be left behind, 
since they are forced to use the cumbersome process of 
bank switching in order to address more than 64K. 
Bank switching introduces new problems, such as the 
issue of a standard for the addressing of the two (or 
more) banks. Interestingly, the 640K RAM memory 
limit of the 8088 family, which several years ago 
seemed astronomical, is now being filled by some pro- 
grams and applications, and Intel and Lotus have com- 
bined to develop a new hardware/software package 
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(Above Board) to extend the addressable memory of 
the PC family to two megabytes. The Amiga can 
address 8.5 megabytes without any such addons, so it is 
clearly in the right place on this issue. 

>~The demand for a visually-oriented, graphics-supported 
user interface. The efforts to develop programs such as 
IBM's Topview and Digital Research's GEM illustrate 
thai even within the world of MS-DOS, there is dissatis- 
faction with the distinctly unfriendly user interface of 
MS-DOS, with its rather barren ">" prompt. MS-DOS 
(like CP/M) demands that the user master esoteric and 
difficult DOS commands to perform common functions 
such as copying files. Obviously, the impact of the 
Macintosh (derived from Xerox's Star system) has set 
the tone here. It would seem that in this area (i.e., the 
market's growing demand for a visually-oriented user 
interface supported by bitmapped graphics), that the 
Amiga is, again, in the right place al the right time with 
the right stuff. 

P*T%e success of open-architecture machines. The success 
of the Apple II family and of the IBM PC can be traced 
in part to their open architecture — meaning that there 
is an open processor bus in the machine so that addi- 
tional boards can be added — allowing for relative ease 
of installation for hard disk drives, coprocessor boards, 
RAM expansion and other multifunction boards. The 
sales of the closed-architecture Apple lie have not lived 
up to Apple's expectations, while sales of the He. with 
its open architecture, have continued to be strong and 
have not been hurt significantly by the sales of the lie. 

A general consensus is growing that the Macintosh 
has been hurt bv its closed architecture. It is a strong 
plus for the Amiga that its open architecture will allow 
for special coprocessors, including MS-DOS emulation 
and even CP/M and C-64 emulator boards, so that users 
can immediately access these existing software bases as 
well as the more sophisticated software that will take 
fuller advantage of the Amiga's superior capabilities. 
This open architecture will also allow for both the 
future expansion of the Amiga and the active involve- 
ment of third-party developers, guaranteeing good sup- 
port for the machine. 

^■Hardware/software symbiosis. There is clearly a very 
powerful synergistic relationship between hardware 
capabilities, hardware sales and software support. The 
huge existing base of MS-DOS software practically guar- 
antees the continued success of the IBM PC and the PC 
AT, even if significantly better hardware capabilities are 
available elsewhere for less money (which, until the 
Amiga's introduction, wasn't the case). New. truly inno- 
vative hardware offering unusually great capability in a 
given price range (en' thai undercuts the competition in 
price) is likely to sell well enough to encourage third- 
party software writers to turn their attention to the 
machine. 



/ 




Open Architecture Machines 



Open architecture will al- 
low for both the future ex- 
pansion of the Amiga and 
the active involvement of 
third-party developers, 
guaranteeing good sup- 
port for the machine. 
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Hardware/Software Symbiosis 



No competition exists for 
the Amiga in terms of its 
hardware capabilities in 
its price range, or even at 
twice its price. 
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This is exactly what happened with the Commodore 
64/Atari 800 competition. The Atari initially had a bet- 
ter software base, but as Commodore consistently 
undercut Atari in a price war during a crucial 18- 
month period, first-rate software became more and 
more plentiful for the 64. Currently, there is better soft- 
ware support for the 64 than the Atari, which many 
companies are now reluctant to write for due to the 
company's (and therefore the machine's) uncertain 
future. 

The unique hardware capabilities of the Amiga 
should ensure strong initial sales of the machine, and 
such sales produce good software support. Indications 
are that Commodore has learned from past mistakes in 
dealing with third parties, and that software developers 
for the Amiga are being given every consideration and 
meaningful support. Thus, the hardware sales/software 
development "snowball" should start rolling downhill 
and pick up speed and momentum quickly. 

Futurology 

The question of what will happen to personal com- 
puting through the late 80s and early Hl'.MIs is certainly 
open to much speculation, but there are indications 
thai the following are going to be big factors: 

I. Businesses and home users will want to routinely 
access mainframes and minicomputers with micros 
through telecommunications and local area networks 
(LANs). This will lead to increased use of large data- 
bases by the so-called "power users" (businesses with 
large data processing demands) and a growing integra- 
tion-of-information power at the hands of the con- 
sumer. It will demand good terminal emulation 
software, as well as multitasking capabilities, both of 
which will be a breeze for the Amiga. 

2. In the home, there will be a trend towards the inte- 
gration of entertainment systems and data processing 
systems, particularly around their joint access to laser 
disks that could be used as ROM or even as mass stor- 
age devices for the computer, as well as for storing 
audio/video entertainment material. In this area, the 
Amiga's ability to mix incoming analog video signals 
with computer-generated digital video material will 
place it far ahead of the competition, and. along with 
its sound capabilities and sprites, will make it the great- 
est entertainment computer ever. 

3. Low-cost, high-quality dot matrix print will be a 
standard. New printers using 24-pin printheads have 
already taken a real bite out of the daisy wheel printer 
market, and will make it possible to do both hires 
graphics printouts and true letter-quality (not corre- 
spondence-quality) text on the same page. This new 
generation of dot matrix printers will take good advan- 
tage of the Amiga's bit-mapped graphics capabilities. 

Therefore. . . 

After adding all this up, my advice is: If you don't get 
an Amiga, you might as well at least buy stock in Com- 
modore, Point for point, the Amiga, especially once a 
large software base exists for it, will leave other micros 
in the technological dust. 

Address all author correspondent)" to Douglas Watt, 1 7 Grove St., 
Satirk, MA 01760. 
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AmipH knocked 



our socks off. 



Security is important in our business. So writ 
ing the tutorial program for the new Commodore 
Amiga was a special challenge. 

We couldn't tell anyone about 
Amiga graphics. Amiga stereo 
sound. Amiga power. 
Amiga speed. 

We couldn't even say 
the word Amiga to our 
closest friends. 

Now we can officially 



welcome Amiga. And greet the readers of 
AmigaWorld. The only remaining secret concerns 
the new software we're about to introduce for 
Amiga. Mindscape's Keyboard Cadefand 
The Halley Project are coming soon. 
So hold on to your socks. 
And your hat. 
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Mindscape 

ftware that challenges theX mind. 



Mindscape, Inc., 3444 Dundee Rd., Northbrook, IL 60062 

Amiga is a registered trademark of Commodore Business Machines. Keyboard Cadet and The Halley Proiect are trademarks of Mindscape. Inc. C 1985 Mindscape. Inc. AH Rights Reserved. 




In Stark Contrast 

Comparing the Amiga with the 
Macintosh and IBM PC 

By Margaret Morabito 



When a personal computer arrives on the scene, the 
natural tendency is to make comparisons. In the case of 
the Amiga, the most obvious comparisons are drawn 
between two well-known computers on the retail market 
todav the Apple Macintosh and the IBM I'C. 

To draw a comparison is to assume similarity. In this 
situation, however, you cannot assume too many simi- 
larities because the Amiga is a computer with extremely 
new technology. As a result, any comparison must be 
written and read in perspective. Both the Macintosh 
and the IliM PC are relatively "old" computers today, 
and both can ""keep up"" with the Amiga only through 
the use of expensive add-ons, which are added onto the 
price of an already expensive computer. With this in 
mind, let's proceed to a comparative overview of these 
three personal computers. 

Microp rocesso rs 

The Amiga is built around the well-known Motorola 
68000 microprocessor, which has become the preferred 
chip for "serious" computers. This 16/32-bit processor 



is a powerhouse, but the computer in which it resides 
must be carefully engineered to allow maximum 
performance. 

The Amiga's design team realized thai the 68000 mi- 
croprocessor could become bogged down if it were as- 
signed excessive responsibilities. A quick session with 
the Macintosh will reveal just how slow the 118000 can 
perform. Amiga's designers circumvented the problems 
apparent in (he Macintosh by creating three custom 
chips that take a large portion of the workload from 
the 68(100. The custom graphics, custom animation and 
I/O and audio chips were carefully designed with the 
intention of "freeing up" the 68000 to run at close to 
top speed most of the time while the Amiga runs wild 
with high-resolution color graphics, animation, four- 
channel sound and multitasking. 

The Macintosh has the benefit of being powered by 
the 68000; however, software developers are still work- 
ing very hard to try to make the Macintosh perform up 
to its potential. Whereas the Macintosh has to rely on 
smart software tricks to try to keep up with "serious" 
applications, the Amiga has more than enough power 
built into its hardware for the most demanding of 
applications. 
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The 1 14 M PC is slill hanging in there, despite the facl 
thai ii is built around an 8/16 bit microprocessor: (lie 
8088 Intel. The slowness of the IBM PC was graphically 
demonstrated at one of the local Amiga launches held 
in late July. While emulating the IBM PC and running 
Lotus 1-2-3, the Amiga was noticeably slower than an- 
other Amiga which was performing multitasking while 
running on AmigaDOS. The Commodore spokeswoman 
sheepishly apologized for the long wail in loading Lo- 
tus 1-2-3, staling that in PC mode, the Amiga "totally 
emulates the IBM PC," including its speed, which is 
substantially slower than the Amiga it) native mode. 

Multitasking 

The Amiga performs true multitasking. lis 1)80(10 pro- 
cessor is available to perform various distinct applica- 
tions simultaneously while the three custom chips 
control other tasks. Until now. this ability lo do many 
jobs at once has not been available in an under SI 0,000 
computer. Neither the IBM PC: nor the Macintosh can 
perform true multitasking. 



Photograph by Edward Judice 



Many computer users have developed behavioral pat- 
terns based upon the limited capabilities of their per- 
sonal computers. Until now, users have had to wait for 
their computer (o finish one activity before going on to 
another task. The IBM PC and the Macintosh force 
their users to fit their own technological limitations. 

With the Amiga, however, users will be able lo really 
u.w a computer. The Amiga's multitasking capabilities 
will perforin several distinctly different tasks. This new 
freedom from wailing may take a while lo get used lo; 
however, il will make one's work load flow much more 
quickly. 

Architecture 

Computers are ai a point where the end user, as well 
as the software and hardware developers, are demand- 
ing oplions For upward mobility and future develop- 
ment The Amiga that is for sale today is jusl the first 
in an entire new line of multitasking personal com- 
puters and has been designed with this future in mind. 
The microprocessor and custom chips are the most 
powerful to dale; however, Amiga engineers realize that 
today's advanced technology won't be considered as 
such several years from now. 

1 he Amiga is an "open" system. This has several impor- 
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Amiga 



Alac 



IBM PC 



PC AT 



Mu mfrmcessor 


68000 Motorola 


68000 Motorola 


8088 Intel 


80286 Intel 




16/32 bit 


16/32 bit 


8/16 bit 


16/24 bit 


Speed 


7.8 MHz 


7.8 MHz 


■1.77 Mil/ 


Ii MHz 


Memory 


256K RAM 


128K RAM 


64K RAM 


256K RAM 




l«2K ROM 


64K R( >M 


■I0K ROM 


04K ROM 


Expansion 


Up to 5I2K 


Up to 512K 


Up to 640K 


Up to 3 MB 


(useable RAM) 


(external— up to 8 MB) 








Disk Capurily 


880K 


400K 


360K 


1.2 MB 




314" 


3jr 


5J«* 


r>y," 


Video Display 


RGB 
Composite 
Color TV 


Monochrome 


Monochrome 


Monochrome 


Color 


Yes 


No 


Sc]). ii 


ate color card' 




4,096 colors 


(black & white only) 


16 colors on one screen 


Highest Colin 


640 x 400 


512x3-12 


640x350' 


640 x 350' 


Resolution 










Keyboard 


89 Keys 


58 Keys 


82 Keys 


81 Keys 




Numeric Pad 




Numeric Pad 


Numeric Pad 


Speech Synthesis 


Yes 


No 


No 


No 


(built-in) 


(unlimited text 
to voice) 








Music 


4 channels 1 

(stereo) 


1 channel' 
(monaural) 


1 voice 


1 voice 


I/O Ports 


RS 232 


Serial 


No 


No 


(built-in) 


Parallel 

Serial 









'The Macintosh has four software-driven voices, which 
use over 50% of die processor's time. 



'Not included In IBM l'( '. and PC AT basic units. 

-The Amiga has four hardware audio DMA channels, 
which feed two stereo output ports. The processor is 
not accessed for Sound generation. 

A comparative look at the features of the Amiga from Commodore, Apple Macintosh, IBM PC and PC AT. 



[ant implications. Kirs!, third party engineers are at work 
designing peripherals thai will run directly off the power 
supplied by the 68000 bus. The Amiga's design team made 
the 68000 microprocessor easily available to the outside 
world. In fact. Commodore-Amiga enthusiastically wel- 
i nines the efforts of third- pam developers who can make 
the Amiga even more versatile for the user. 

This attitude and design philosophy is in direct op- 
position to Apple's design of the Macintosh. The Macin- 
tosh is a "dosed" svstem; it was a fleeting bright spot in 
computer hislorv. quit kl v fading because the hardware 
peripheral industry had their hands tied. The Macin- 



tosh's closed design made it even more difficult for 
software makers who tried to pump up the image of 
viability for the Macintosh in this rapidly advancing 
computer environment. 

The IBM PC: has been able to thrive precisely be- 
cause of the fact that it was designed with the ability to 
accept add-on cards. Indeed, the PC won't do anything 
unless you buy an add-on card. IBM had a solid market- 
ing strategy in place when it created the PC. "Make it 
an empty box. and sell the add-ons." 

Businesses tfiat have spent upwards of S7.000 to 
make their IBM PCs perform now know that they 
would have been better off buying a product that was 
complete from the start, and yet, still allowed for op- 
tional (not required) add-ons. I 
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77^ Amiga will be a 

viable computer for 

years to come, without 

relying on older 

technology. 
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Commodore-Amiga is already hard a[ work designing 
and developing the next generation of Amigas, which 
will hold [he 68020 microprocessor and more sophisti- 
cated custom chips. How docs this concern the open 
architecture and design philosophy of the Amiga? 

This means that the SI, 295 to SI, 750 (with RGB ana- 
log color monitor) that von invest in the Amigas cur- 
rcnllv being sold will not go down the drain next year, 
or even five years from now, for that matter. New ma- 
chines will be upwardly compatible with existing soft- 
ware and peripherals, DOS enhancements, such as 
multiuser features, will upgrade existing Amiga 
compatibility. 

This is probably the most important difference be- 
tween the Amiga and other personal computers on the 
retailers' shelves today. The Amiga will be a viable com- 
puter for years to come, without relying on older tech- 
nology and without being overburdened by software 
thai promises to do what hardware should do. 

Sound 

No other personal computer today has four separate 
sound channels and built-in speech synthesis, Certainly. 
there are computers that can create polyphonic 
sound — through software control — and that can 
speak — through an external speech synthesizer module 
and external software. However, the Amiga provides all 
of this within its hardware, all for the base price. 

The Macintosh has one sound channel, and through 
some sophisticated software, it can produce several 
voices, but your applications can't be very demanding. 
The problem with multivoiced sound on the Macintosh 
is that over 5(> c ? of the 0800(1 processor's time is 
bogged down with handling the software-driven voices. 
Compare this with the Amiga's four hardware sound 
channels, which can perform at full capability with no 
time taken from the 68000. 

The IBM PC; can produce sound; however, it doesn't 
have the kind of truly flexible, pleasing music capabil- 
ity that the Amiga offeis. 1 be IBM PC has just a single 
voice, and there has been vei \ little serious software 
development in this area since IBM PCs occupy busi- 
ness offices where the majority of users rely on mono- 
chromatic, alphanumeric, mute screens. 

Graphics and Color 

By now, the Amiga's reputation for spectacular color. 
graphics and animation is well known. Off-the-shelf, 
with no add-ons, the Amiga has 4.096 colors and the 
ability to display high-resolution graphics screens of 
1)20 x 100 pixels. These are slock, no-frills items within 
the Amiga. In addition, the expected Genlock (video 
synch) capability is unique to the Amiga. 

Ihe Macintosh has no color, period. It has a high- 
resolution monochromatic screen of 512x342 pixels. It 
provides no options for adding color, or for increasing 
the pixel resolution. Ihe Macintosh also has only a ',)- 
inch monitor screen. 
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Metacomco, 
The real alternative 

Metacomco is proud to have been closely 
involved in the creation of the Amiga™ 

In less than six months, Metacomco devel- 
oped AmigaDOS "with Commodore-Amiga, and 
provided several major languages and software 
components for the new computer, including: 

ABasiC™ 

ISO Pascal 

Cambridge Lisp™ 

Macro Assembler 

Linker 

UNIX™ and MSDOS™ cross development systems. 

Metacomco is a specialist supplier of systems 
software for 68000 based computers, providing a 
range of languages, operating systems, and utilities. 

Metacomco: the real alternative for computer 
developers and manufacturers, worldwide. 
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Derek Budge ,-. 

5353 Scotts Valley Dr., Scotts Vallev M P i JS™* SykeS 

California 95060 USA ^'^ SqUare ' Bdsto1 ^28R2 

In CA 1-800-438-6382 (META) T i , ENGL * ND 

US 1-800-252-6382 (META) Telephone: (0272) 428781 
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IBM had the fin csit^lit to provide for add-on cards to 
allow users the luxury of color displays for use with 
business graphics and design applications. If your 
budget allows ("or an extra 54,300 on top of the base 
price for an IBM PC computer station, bringing the to- 
tal expenditure of lite color IBM PC to over $6,000, 
then you can fed happy in the fact that you can attain 
the same 4,0% color capability as the stock 51,295 
Amiga. Furthermore, that $6,000 will get you a high- 
lesolulion display of 040x48(1: preltv impressive, but at 
a rather absurd price for a "small business" user. 



Data Storage and Memory Expansion 

Even if multitasking, sound and color aren't impor- 
tant for your primary applications, data storage and 
memory are of paramount importance to all users. 
How many text files or Lotus 1-2-3 files can your com- 
puter store on its disk drive:- How much memory can 
your computer address? 

The Amiga's built-in Scinch microfloppy disk drive 
Iras twice die i apachy of t In- Macintosh's built-in drive 
and more than twice thai of the IBM PC's 5j£-inch 
floppy drive. If you need even more storage, the Amiga 
has a built-in port for daisy chaining up to three addi- 
tional drives, for a total of 3.520K of storage. 

Vmi can build up extra disk storage on both the Mac- 
intosh and the IBM PC, but the problem is that you will 
be paving lor not just the extra drives, bul also for 
power boosters and adapters. 

As for memory, the Amiga can address a contiguous 
8.5 megabytes of memory, as opposed to the 650K of 
the IBM PC and just r,l2K of the Macintosh, This 
means that the Amiga doesn't have to rely on hank 
switching and can perform at lop speed regardless of 
the size or the number of applications. 

And More. . . 

'["his kind of article lends itself to a catalog of com- 
parative items, all of which reveal the Amiga to be the 
best personal/business computer available today. As 
mentioned at the onset of this article, any comparison 
has to he put into perspective. 

What Commodore has done with the Amiga is to de- 
bunk the myth of "expensive means technologically su- 
perior." Furthermore, the Amiga gives users a crystal 
clear message, saying "let your imagination dictate the 
possible uses of your computer." The day has arrived 
when limited technology and exorbitant pricing can no 
longer be a justification for bland, mule computing 
applications. 

No doubt there will be many who will ignore (he Amiga 
and who will be satisfied with buying add on cards for their 
IBM PCs, trying to make them "act" like highly sophisti- 
cated graphics machines or power workstations. Others will 
revel in the opportunity to put their Mac in a bag and run 
across campus. However, there will also be those who will 
realize thai there is more to computing than expensive re- 
quired addon cards and cute computer bags. 



Address "1! author correspondence la Margaret Morabito, eh 
AmigaWorld editorial, HO I'm,- St.. Peterborough. NH 03-t5H. 
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AmigaWorld 

Sophisticated, Stimulating, and System-specific 




AMK.A UK 



When you use the most sophisticated and exciting 
computer on the market today, you deserve an equally 
sophisticated and exciting companion magazine. 

Introducing AmigaWorld, published by 
CW Communications/Peterborough, the leader in qual- 
ity computer publications. It's the only magazine for 
Amiga users. 

AmigaWbMs clearly-written features help new users 
lake full advantage of the newest Commodore. Plus, 
lively and fully-illustrated articles offer inspiration to 
everyone who wants to be creative while learning. 

You'll get outstanding color reproduction on high- 
quality, oversized pages. Instead of a reasonable facsim- 
ile, you'll see iruelulif'c examples of the Amiga's color- 
ful graphics! 
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Magazine 

Making the Amiga Work For You 

With unrivaled graphics and sound capabilities, the 
Amiga is already in a class by itself. AmigaWorld not onlv 
tells you why, it shows you how every incredible feature 
can work for you. 

In each issue, AmigaWorld authors will guide you 
through a new frontier of computing! 

Subscribe to AmigaWorld today and: 

• Explore the speed and versatility of the Amiga for 
home and business applications. 

• Learn about the latest and very best new hardware/ 
software on the market. 

'Receive in-depth, easyto-understand analyses of 
Amiga's astounding features. 

• Discover a regular buyer's guide, timely reviews, and 
user hints and tips. 

Become A Charter Subscriber 

And Save 25% 

The cost of an AmigaWorld subscription couldn't be 
better! By becoming a charter subscriber, you'll save 
25% off the basic subscription rate, and nearly 37% off 
die cover price! 

As the world's largest publisher of computer-related 
information, CVV Communications unconditionally 
guarantees your AmigaWorld subscription. 

If you're not completely satisfied, tell us. We'll refund 
the full price of your subscription — no questions asked! 

To order, please return the coupon or attached card. 
For faster service, call 1-800-258-5473. In NH, call 1-924- 
9471. 




YES. 



I want to save 25% off the basic rate! Enter 
my one year subscription (6 issues) to AmigaWorld for 
the low charter subscription price of $14.97. If I'm not 
satisfied at any time, I will receive a full refund — no 
questions asked. 

□ Payment Enclosed □ Bill Me 



State 



Zip 



Please make check payable to AmigaWoM. Canada and Mexico $17.97, 
I year only, US funds drawn on US bank. Foreign Surface $34.97, 1 year 
only, US funds drawn on US bank. Foreign Airmail please inquire. 
Please allow 6-8 weeks for delivery. 
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Amiga's Trump Card: 
IBM PC Emulation 



By C. Graham 



Although the Amiga itself was clearly the 
star performer at the July 23 launch at the 
Lincoln Center in New York, Commodore's 
software emulation of an IBM PC drew its 
own gasps, skeptical headshaking and 
rounds of applause, as a Lotus 1-2-3 spread- 
sheet unfolded across the Amiga screen 
projected on center stage. 

IBM's continuing consolidation of the PC 
and PC-DOS as defacto standards for main- 
stream microcomputer applications lour-. 
every new computer on the market, no mat- 
ter how remarkable in terms of price and 
performance, to confront the issue of PC 
compatibility. Indeed, one of Macintosh's 
biggest drawbacks in business environments 
has been its lack of a bridge to the PC/MS- 
DOS world, a problem exacerbated by the 
Mac's closed architecture. 

The Amiga, as most reviewers now agree, 
is a next generation micro, offering perfor- 
mance (speed, multitasking) and impressive 
features (color graphics, stereo sound and 
genlock capability) that will open up new 
markets. Despite the Amiga's advantages, 
however. Commodore needed to address 
the IBM compatibility issue for several rea- 
sons. These included the need for a mass of 
software available i>n launch to give the 
Amiga strong initial sales momentum and 
the desire to shake off Commodore's 
"home" computer image in the U.S. by as- 
suring that Amiga owners have access to the 
best librarv of serious business software on 
the market. Commodore also wanted to 
ease access to the IBM-dominated corporate 
(as opposed to small-business) market. 

To date the most common solution to the 
problem of incompatible operating svsiems 
has been to use dual or multiple micropro- 
cessors, either built-in or through an add-on 
card It is the approach Commodore chose 
with the CM 28, which uses both a 6502 to 
maintain C-64 compatibility and an addi- 
tional Z80 microprocessor to run CPfM. DEC 
used a Z80 and an 8088 in the Rainbow. 

There are many companies offering 
board-level products for both the IBM PC 
and Apple lie that give these computers ac- 
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cess to other DOS environments. The 
SI, 195 MacCharlie peripheral from Dayna 
Communications uses an 8088 to give the 
68000-based Macintosh IBM compatibility. 
The problem with all these dual or multiple- 
processor approaches, especially as a board 
or peripheral product, is that it essentially 
involves building a second computer. The 
results are expensive, kludgey and typically 
unable to take advantage of the host com- 
puter's special capabilities. 

A Unique Approach 

Commodore's unique approach to the 
mutiple DOS problem — software emulation 
rather than hardware duplication — repre- 
sents in many ways as remarkable a techno- 
logical breatklhrough as the Amiga itself. 
Software emulation of another computer 
operating system is very common in the 
mainframe world where most of the ven- 
dors offer IBM emulation, using the enor- 
mous computing power available on a 
mainframe to achieve the necessary 
performance. 

Although it is theoretically possible for 
any computer to emulate another, the per- 
formance degradation would typically be so 
great that the results would be useless ex- 
cept as an academic exercise. The Amiga's 
unique hardware configurations — 16/32-bit 
68000, 25 DMA channels and extensive 
hardware support through the custom VLSI 
chips for I/O and graphics functions — pro- 
vide the raw computing power neccessarv 
to emulate another microcomputer 
successfully. 

Like most of the great microcomputer 
breakthroughs. Commodore's IBM PC emu- 
lator emerged out of a garage operation; in 
this case, the two-person operation of Sim- 
ile Research Inc. of New Jersey, headed by 
Bill Teal. Teal, who has had extensive main- 
frame emulation experience, approached 
Commodore with his software emulation so- 
lution at a time when Commodore was still 
planning to introduce an 8088-based card 
for the Amiga using its IBM PC clone tech- 
nology. (Commodore has successfully intro- 
duced the PC 10 and PC 20, IBM PC and 



XT clones, in the European and Canadian 
markets.) 

Despite some apprehensions about the fi- 
nal product's viability (after all, it had never 
been done before on any micro), the cost 
advantages of Simile's approach made the 
gamble worthwhile, and Commodore gave 
the contract go-ahead for what was essen- 
tially a parallel IBM compatibility/develop- 
ment effort. As the various proof-of-concept 
and performanace benchmarks were met. 
Commodore abandoned its internal hard- 
ware effort and concentrated entirely on 
supporting the Simile project. Although 
there were widespread rumors and reports 
that Commodore was working on IBM com- 
patibility for the Amiga, the existence of 
the Simile software product (codenamed 
"Trumpcard") was known only to a handful 
of senior Commodore executives light up 
until the night of the launch — one of the 
better kept secrets in a notoriously leaky 
industry. 

How Does It Work? 

Commodore continues to maintain strict 
security over how the emulator- — now called 
the Amiga Transformer — actually works, on 
the grounds that it is a proprietary prod- 
uct.* In general terms, however, the Trans- 
former emulates IBM hardware, not the 
IBM BIOS or DOS. This means thai the 
software the user can run, including the PC- 
DOS or MS-DOS operating system, are the 
standard and unmodified versions of such 
software. 

Technically speaking, the Transformer in- 
terprets each 8086 instruction, calculates 
the effect address of the operand, and per- 
forms the operation using the Amiga's 
68000. When the operand of such an in- 
struction is a special register or memory lo- 
cation that controls some hardware feature 
of an IBM PC, the Transformer performs 
the equivalent action. This is how the 
Amiga can run software that is copy pro- 
tecled. The Transformet does rial break the 
copy protection; it merely replies to the 
copy protection scheme in exactly the same 
way as IBM PC hardware does. 



Similarly, software thai writes directly to 
e screen memory of an IBM PC works just 
ie. The Transformer knows the range of 
Idresses that represent IBM PC screen 
emory and when the effective address of 
t 8086 instruction is in that range, the 
ransformer performs the equivalent func- 
:>n with the display system of the Amiga. 
Functions of the IBM BIOS are duplicat- 
1 by 68000 code contained in the Trans- 
inner that perform equivalent functions 
>ing the Amiga I/O system. 
The only PC functions not covered by the 
ransformer arc those in the 11AS1C-A 
OM, The Transformer cannot run BASIC- 
programs or programs that depend on 
ASIC-A ROM routines — a handful of pro- 
rams out of the thousands in the IBM 
brary. 

How to Use the Transformer 

To use this IBM emulation, the Amiga 
wner simply inserts and boots the 3.5" 
ransformer diskette and is soon faced with 
le familiar PC DOS menu screen. (The 
.miga is now, to all intents and purposes, 
n IBM PC, and the user no longer has ac- 
ess to the Amiga's unique features, such as 
Hiltitasking or stereo sound.) The user 
ncn inserts an IBM application diskette, us- 
rig either the Amiga's internal 3.5" drive or 
n optional ($325) 5.25" drive provided by 
Commodore, although any standard IBM 
60K drive will do. 

The Transformer, which lists for $99, 
oraes with a brief instruction booklet on 
low to boot the program. Since the Trans- 
ormer runs PC DOS unmodified, the book- 
et does not tell users how to navigate their 
iay around the PC DOS environment itself. 
Commodore has wisely decided not to copy- 
iroteel the Transformer, so that it is easily 
nstallable on a hard disk. 

Since the Amiga drive is 880K formatted, 
t is possible to load the 55K Transformer 
irogram, PC DOS, an application (such as 
ishton Tate's dBase III), and still have 
ilenty of room for data, all on a single 
Irive. Most serious users, however, will buv 
ither an additional 3.5* drive ($295) or an 
BM format 5.25" drive, or in manv cases 
oth. Users can swap data and uncopypro- 
;cted programs between the 5,25" and 3.5" 
rives at will. For those users who do not 
■ant the bother of waiting about a minute 
s data files are transferred from the inier- 
al 3.5* drive to the external 5.25", or who 
o extensive disk copying, a second 5.25" 
rive would be useful, but not necessary. 
Up to three external drives, in any configu- 
alion, can be daisy chained off the Amiga.) 

As mentioned, the Transformer can run 
C DOS programs formatted on 3.5" dis- 
ettes (e.g., software for the Data General 



One) or on a standard 5.25" format. Al- 
though the 3.5" Data General One diskettes 
are not widely available, IBM is widely ru- 
mored to be considering the 3.5" format 
for the PC's eventual replacement. Recently, 
Microsoft announced the 3.5" formatting 
protocol that it would support under MS 
DOS, and this is the protocol that the 
Transformer supports. 

Performance 

The advantages of the software emulation 
approach are low cost and convenience. 
The disadvantage is that some performance 
is lost, even with the Amiga. The Trans- 
former offers comparable speed to an IBM 
PC for disk operations, 50% of speed for 
most I/O functions, and comparable or su- 
perior speed for many graphics functions. 
In computationally-intensive instructions, 
such as bit-shift operations, performance on 
the Transformer is noticeably slower. For 
applications where performance is largely 
constrained by the speed of keyboard input 
(e.g., word processing), the performance 
degradation is minimal. For large spread- 
sheets, performance is noticeably slower. 

How Compatible? 

Commodore has not officially stated what 
level of PC compatibility the Transformer 
will provide, beyond saying that it will run 
the top 25 programs on the Softsel hit list, as 
well as other "selected" programs. Internally, 
the targeted compatibility is "at the Compaq 
level." Since the top 25 programs probably 
account for 80% of all PC software sales, this 
will more than cover the needs of the aver- 
age Amiga user. Among Commodore's list of 
"selected" programs are integrated packages 
like The Software Group's Enable; communi- 
cations packages such as Microsoft's Access, 
as well as VT 100 terminal emulation pro- 
grams and even the new Wang word process- 
ing program for the IBM PC. In its IBM 
emulation mode, the Amiga can also fit un- 
obtrusively into any local area network 
(LAN) supporting IBM PCs. This means that 
out of the box, the Amigaas-PC-clone will he 
able to sidestep the obstinacy in corporate 
America that has crippled the Mac's accep- 
tance as a serious, networkable office 
computer. 

Release 1.0 of the Transformer runs most 
IBM programs that do not require an IBM 
graphics card. Lotus 1-2-3, for example, 
does not require the graphics card for gen- 
erating its charts and graphs. Release 2.0, 
scheduled for early November, will cover 
graphics-card dependent programs, includ- 
ing such compatibility "litmus test"' pro- 
grams as Microsoft's Flight Simulator. 
Release 2.0 will be provided for a nominal 
fee (around $10) to existing owners of Re- 
lease 1.0 who send in their warranty cards. 



More Emulators? 

Theoretically, a PC emulator could be 
done for any micro. As noted earlier, it is 
the Amiga's unique hardware capabilities 
that make this a worthwhile effort. Now that 
the concept has been proven, there are 
bound to be other software emulation at- 
tempts on other micros. The most likely em- 
ulation products, however, will probably 
come from Commodore itself, for the 
Amiga. The two most obvious emulation 
candidates are Commodore's own C-64/C- 
128 products, and the Apple II line, both of 
which could be relatively easily emulated 
on the Amiga. If Commodore docs intro- 
duce C-64 compatibility for the Amiga, it 
will provide an upgrade path that would al- 
low Commodore users to keep their soft- 
ware base (both programs and data) as they 
upgrade from a C-64 through the C-128 to 
the Amiga. However, running most older 8- 
bit programs on the Amiga is likely to be of 
minimal utility. 

Whether the Transformer's overall perfor- 
mance level is acceptable is largely depend- 
ent on the specific application needs of the 
Amiga user. For the occasional user, or for 
the regular PC user who does not require 
frequent use of large spreadsheets, the 
Transformer will satisfy most needs. 

For those Amiga owners who need fre- 
quent access to "power" applications. Com- 
modore will introduce a performance 
enhancer for the Transformer in the form 
of a S200 hardware accelerator. The acceler- 
ator, which will be available in November 
1985, is a slim sidecar module that clips 
onto the 68000 expansion bus on the side 
of the Amiga. The module consists of static 
RAM chips and a custom PAL (Program As- 
say Logic) chip — no microprocessor. With 
the accelerator, Commodore believes that 
the Transformer will be able to achieve 
comparable or superior performance for 
most PC programs, including computation- 
ally-intensive ones. 

Thus, for the price of a piece of good 
business software such as Symphony, Amiga 
owners can buy the Transformer ($99), ac- 
celerator module ($200) and an additional 
storage drive (S395) that turns the Amiga 
into an IBM PC. 

♦Commodore is presently releasing only 
Beta units of the product. We'll have a full 
review in an upcoming issue. — Eds. 



Address all author correspondence to C. Graham, 
c/o AmigaWorld editorial, SO Pine St., 
Peterborough, NH 03458. 
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We're big on ABILITY . . . portability, durability and affordability. 

That's because The Easel has a "no-nonsense" approach to disk handling. Holding up to 20 
diskettes, The Easel's storage design allows you to quickly read each disk label at a glance — no more 
fumbling through disk after disk to find the one you're looking for. And its portability puts 
awkward, oversized plastic cases to shame. When you're on the move, The Easel moves easily 
and safely with you, folding to a thickness of less than an inch. At home or in the office. The Easel 
unfolds into a sturdy, self -standing holder. Now doesn't that make sense? 

Portability doesn't mean sacrificing protection or quality either. The Easel is made of heavy-duty 
water-resistant (and anti-static) nylon, and reinforced to guard against impact. Velcro closings keep 
diskettes safely in their individual pockets— no matter how rough the transport. And The Easel is 
available in five super colors: silver-grey, burgundy, blue, red and lavender 

Best of all is the price. Retail $19.95. 

Ask for The Easel at your favorite computer store or call toll free for more information: 
1-800-525-2226 (1-800-824-6097 inside California). Dealer inquiries welcome 



5731 La Jolla Blvd.. La Jolla. CA 92037 (6191 456-0722 
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Airborne! s a registered trademark of Silicon Beach. Helix is a registered trademark of Odesta. Macintosh System Disk is licensed to Aopte Computer fnc Mac Lvon is a regis, 
tered trademark of Computer Software Design, Mac the Knife is a licensed trademark of Havden mc . Micro Word is a registered trademark of Micro Soft Think Tank is a re- 
gistered trademark of Living Videotext Inc . Tycoon is a registered trademark of Blue Chip Software »*>■■. 



rhe Bottom Line 

\n Introduction To Spreadsheets 



Vahe Guzelimian 



Every night after liis restaurant closes, Mr. Luciano 
>es to his office, turns on his Amiga and runs a 
neadsheet. He types the day's sales numbers, the 
tanges in price of his ingredients, and his new 
ipenses. The numbers go into a grid of cells. The col- 
li ns of the grid represent time periods, such as 
onths and quarters; the rows represent revenues and 
tpenses. Moments later he examines a printout that 
lows liow much profit he made that day, so far for 
lis quarter and so far for this year. Since it is the end 
[ die quarter, he gets a summary printout of the quar- 
t's results (as shown in Figure 1). 

Pasta and Profits 

"Let's look into the future," he says. "If the price of 
II my supplies goes up about 14 percent for the rest of 
le year, my employees' salaries go up 7 percent, and I 
■ep prices the same, what will my profit be?" Moments 
iter, the answer appears on the screen. 

He wonders how much more profit he would make 
»ch quarter if he raised the price of his most popular 
ish. I'.iM.i el 1'cMii. In 2'J percent. Al'let .i lew more 
ntries, he gets the answer — $2,100. Confident that 
emand will remain unaffected by the increase in 
rice, he makes a note to inform the print shop to 
lcludc the change in the next printing of his menus. 

Mr. Luciano was able to perform these tasks with his 
miga and a spreadsheet program thai he decided was 
if best suited for his business. He had quite a choice 
f spreadsheet programs: Calcrafl, an "entry level" 
preadsheet: Enable/Calc, a more advanced package; 
vmphony. Framework and 1-2-3 — famous IBM PC pro- 
rams which he could run on his Amiga with the IBM 
C emulator software disk. With a little checking and 
nine good advice, he made his choice. (We'll review these 
roducts in later issues — Eds. ) 

He isn't an accountant, and he's never studied bust- 
ess or finance, and he's certainly not a computer pro- 
rammer. But with a little study, he mastered 
spreadsheeting." 

His accountant used to handle every aspect of his 
usiness accounting. Whenever he wanted to find out 
iow things were doing, he would call his accountant. 
everal davs later, he would receive his answer, and at 



the end of the month, an invoice. Today, the accoun- 
tant is Mr. Luciano's consultant. Once a month the 
accountant has a complimentary meal at the restaurant; 
once a vear, he helps Mr. Luciano with his taxes to 
return the favor. 

What is a Spreadsheet? 

A spreadsheet is an environment very similar to the 
ledger sheets traditionally used by accountants and 
bookkeepers. It is made up of cells on a grid of rows 
and columns. When you start a spreadsheet program, 
all miu have is empty cells. By determining what those 
cells are to contain, you create a "template" that will 
carry out a specific task for you. A cell can contain a 
label, such as the heading "Gross Profits." a number, a 
formula, or a reference to the contents of another cell. 
Bv i Making entries into the cells, you can build a model 
for your particular business; each factor affecting the 
business is entered into the spreadsheet to create a 
financial simulation of the business. This model can 
imitate the financial responses of a business so well 
that it can make predictions and projections of future 
business activity. 

Flexibility and Power 

One very important aspect of spreadsheets is their 
flexibility. They can be used for any task that requires 
calculations based on relationships between numbers. 
Adaptable to any particular or unique business, they 
offer limitless potential for managers and people who 
run small businesses. 

A spreadsheet program's main strength is its ability 
to carry out automatic recalculations of your data. Sup- 
pose you enter the accounting for your business for 
1985. If you later make changes to any of the numbers, 
vour spreadsheet will automatically recalculate all totals 
and any other mathematical functions in the sheet that 
use those numbers, You never have to touch a 
calculator. 
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Luciano's Ristorante. 1985 


2 




3 




January 


February 


March 


Quarter 


4 


======== 












5 


Food Sales 


$8,765.00 


$9,234.00 


$9,021.00 


$27,020.00 


6 
7 


Bar Sales 


$7,555.00 


$9,443.00 


$9,783.00 


$26,781.00 


Total Revenues 


$16,320.00 


$18,677.00 


$18,804.00 


$53,801.00 


8 




9 


Supplies 
Bar 


$2,251.00 
$1,621.00 


$3,588.00 
$1 ,893.00 


$3,432.00 
$2,040.00 


$9,271.00 


10 


$5,554.00 


11 


Salaries 


$3,244.00 


$3,500.00 


$3,750.00 


$10,494.00 


12 


Rent/Utilities 


$980.00 


$980.00 


$980.00 


$2,940.00 


13 


Insurance 


$130.00 


$130.00 


$130.00 


$390.00 


14 


Misc. Expenses 


$453.00 


$398.00 


$489.00 


$1,340.00 


15 




16 


Total Costs 


$8,679.00 


$10,489.00 


$10,821.00 


$29,989.00 


17 = = _ = = ___ = __ ____ = = _ ___ = 


18 


Net Profit 


7.641 


8.188 


$7,983 


$23,812 


19 










. _ _ 




20 




21 





Figure I. A sample spreadsheet from Luciano's Ristorante. 
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13 
14 
15 
16 
17 
18 
19 
20 
21 


Luciano's Ristorante, 1985 


========== 


========== ========== 


========== 


========== 




January February 


March 


Quarter 






Food Sales 


8765 9234 


9021 


= SUM(RC[-3].RC[-1]) 


Bar Sales 


7555 9443 


9783 


= SUM(RC[-3]:RC[-1]) 


Total Revenues 


= SUM(R[-2]C:R[-1 ]C) = SUM{R[-2]C:R[-1 ]C) 


= SUM(R[-2]C:R[-1]C) 


= SUM(RC[-3]:RC[-1]) 




Supplies 


2251 3588 


3432 


= SUM(RC[-3]:RC[-1]) 


Bar 


1621 1893 


2040 


= SUM(RC[-3]:RC[-1]) 


Salaries 


3244 35QC 


3750 


= SUM(RC[-3]:RC[-1]} 


Rent/Utilities 


980 980 


980 


= SUM(RC[-3]:RC[-1]} 


Insurance 


130 130 


130 


= SUM(RC[-3]:RC[-1]) 


Misc. Expenses 


453 398 


489 


= SUM(RC[-3]:RC[-1]) 




Total Costs 


- SUM{R[-7]C:R[-2]C) = SUM(R[-7]C:R[-2]C) 


= SUM(R[-7]C:R[-2]C) 


= SUM(RC[-3]:RC[-1]) 


========== 


========== ========== 


========== 


========== 


Net Profit 


= R[-11]C-R[-2]C =R[-11]C-R[-2]C 


= R[-1 1 ]C-R[-2]C 


= R[-11]C-R[-2]C 


========== 


========== ========== 


========== 


========== 







Figure 2. Tlw vim? ifirerirhhert with jurmulas included. 
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Once miii enter a model of your business into the 
spreadsheet, you can do "what if" tests. By estimating 
an increase in your gross sales for 1985, you can see 
instantly what your profits and tax liabilities will be 
and make projections. 

Possibilities 

Spreadsheets are only empty cells until you enter 
labels, values and formulas to lap their potential power. 
Because of their flexibility, they can be used as tools for 
performing a wide variety of tasks. Here are some com- 
mon uses for spreadsheets in the office and the home. 

Business Applications 

► genera] ledger 

► accounts receivable/accounts payable 

► inventory management 

► auto expense or telephone logs 
*■ advertising expense analyses 

►- loan amortizations 

► job costing 

► product planning 

► new business budgeting 

► balance sheets 

►" income statements 

Home Applications 
►■ home budgeting 

► managing bank accounts 

>■ completing State and Federal tax forms 

*■ managing home inventory for insurance purposes 

*■ tracking such investments as stocks, options, bonds 

and mutual funds 

>■ managing collectibles such as stamps, coins and 

books 

>■ completing statements of net worth 

Features 

Spreadsheets aren't just cells that can hold numbers 
and make calculations. The evolution of spreadsheets 
from their first appearance in 1978 has resulted in the 
development of a multitude of features that make them 
very powerful and easy to use. 

Automatic Formulas. Most of the better spreadsheet 
programs offer a menu of formulas commonly used in 
business and finance. Instead of typing in each formula 
from memory, you can simply choose the one you want 
and the formula appears in the cell of your choice. 
Most programs offer the following types of formulas: 
►- Mathematical formulas, from sum and absolute value 
to rounding and logarithmic formulas. 

► Trigonometric formulas such as sine and tangent. 
*■ Logical formulas such as if, false and true. 

► financial formulas, such as the present value of a 
series of payments or effect of periodic interest rate. 

*■ Statistical formulas such as mean, standard deviation 
and standard error. 

► Special functions that allow you to look up numbers 
stored in tables in separate parts of the spreadsheet. 

Of course, you're not limited to available formulas. 
You can build any formula you want. Some spread- 
sheets even let you add your custom formula to the 
menu, so you never have to type it in again. 
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Absolute or Relative Cell References. Spreadsheets can 
refer to a cell in two ways. By naming the row and col- 
umn number of a cell, you make an absolute reference 
to it. Or, you can refer to a cell by its position relative 
to the currently selected cell. For example, if you want 
to refer to a cell that is 21 rows up and two columns to 
the left of the selected cell, you can refer to it in a code 
such as R[ — 21 ]C[ — 2]. Formulas made up of relative 
cell references can be copied from place to place in the 
spreadsheet while maintaining the validity of the for- 
mula. In the sample spreadsheet in Figure 2, all the 
totals for the quarter were calculated with the same rel- 
ative formula: SUM (RC[ - 3]RC[ - 1]). As soon as the 
first one is calculated, all you have to do is copy the 
formula in all the other cells to gel the correct formulas 
for the other sums. 

Many programs give you the freedom of not having 
to tvpe in the cell reference by its column and row 
number. When you want to enter a reference to a cell 
into a given cell, you can just point to the cell you want 
to refer to and click the mouse button. The cell's rela- 
tive reference is then entered into the selected cell. You 
can even mark a range of numbers — for adding a col- 
umn of numbers, for example — by dragging the mouse 
cursor across the range. The relative range reference is 
automatically entered into vour formula. 
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To satisfy your business 
needs, integrated spread- 
sheet packages offer com- 
ponents that work in 
harmony, such as a 
spreadsheet, graphics, 
word processing, data- 
base management and 
telecommunications. 



Linking Spreadsheets. Some spreadsheet programs offer 
a great deal of power by allowing the user to make 
links between several spreadsheets. For example, a 
number generated in one spreadsheet can be entered 
automatically into a cell in a second spreadsheet. If a 
cell value changes in the original spreadsheet, the cells 
that depend on this cell's value in the second spread- 
sheet arc automatically updated. 

"Macros." Once you become proficient at using 
spreadsheet programs, you'll find that there will be 
times when you will want to carry out an operation that 
involves entering a long string of commands. Some 
spreadsheet programs allow you to make the press of 
one or two kevs represent a long siring of commands. 
These "macros" can save you a great deal of time. 

Working with Other Programs. Spreadsheet data can be 
transported to other applications such as charting or 
word processing programs. A chart program, for exam- 
ple, allows you to create colorful business graphics 
from the generated data. With a camera, you can create 
effective slides of pie charts and scatter diagrams for 
your next slide presentation. 

You can also use spreadsheet programs to collect cur- 
rent stock market quotations over ihe phone. These 
programs link with the spreadsheet you've designed 
and automatically dial the number of the quotation ser- 
vice, get the information you require and analyze it 
with your spreadsheet. If the spreadsheet model is well 
designed, you may be able to spot trends and act 
quickly to make a profit, '['his can help you become 
independent of brokers for making investment deci- 
sions, saving you money on brokerage commissions and 
giving vein greater control of your investments. 

Integration. Some spreadsheets go even further by pro- 
viding ihe word processor and charting capabilities 
within the spreadsheet itself. In this way, you can use 
your model to get calculations, and then, at the click of 
the mouse button, view your data in chart form, with- 
out having to exit the program to start a separate chart- 
ing program. 



The larger integrated packages offer up to five com- 
ponents that can work in harmony to satisfy most of 
your business needs. The components are usually a 
spreadsheet, graphics program, word processor, data- 
base manager and telecommunications package. An 
application of their combined use might be: 
*■ The spreadsheet is used to analyze financial data. 
►■ The graphics component charts the data from the 
spreadsheet. 

► The database program tracks lists and creates 
reports that may include data from the spreadsheet. 

► The word processor prepares letters containing 
ranges of numbers from the spreadsheet and a char! 
thai represents this data from the graphics component. 

► The telecommunications component zaps the letter 
to an associate. 

Protection. Once created, a model has cells in which 
numbers must be entered. All other cells that make up 
the model are labels or formulas and should not be 
altered. Most spreadsheet programs offer a protection 
fealure to let you protect the cells containing labels and 
formulas so they can't be accidentally changed. A pass- 
word is required to reverse the protection. A protected 
document usually doesn't display cell division marks or 
tow and column numbers. When a number is entered 
into a data entry cell, pressing the Enter key will take 
the cursor to the next data entry cell, prompting the 
user to enter another value or to press Enter to go on 
to the next unprotected cell. 

Ready-Mades 

Vou don't have to spend hours developing models for 
the dozens of practical applications vou may find for 
your spreadsheet program. There are a number of 
books available with sample spreadsheet models for 
home and business use. By entering these models, you'll 
learn a lot more about how spreadsheets work. If you 
don't have the lime or desire to enter your own 
models, you can purchase ready-to-use models on disk 
from many software manufacturers. These models can 
then be customized for your specific needs. 

Before he bought his Amiga, Mr. Luciano thought a 
spreadsheet was something you put on a bed. Now he 
speaks of his business as having two stages — before and 
after spreadsheets. 

Address all author correspondence to Vahe Guzelimian at ED- 
UCOMP Computer Sendees, 2139 Newcastle Ave., Cardiff by 
the Sea, CA 92007. 
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Introducing 

Amiga Draw! 

A Drafting and Design Tool for the Commodore Amiga 



TM 



Aegis Development, Inc. brings 
creativity to your fingertips! Use 
Amiga Draw to create accurate and 
detailed drawings of anything your 
mind can imagine and then transfer 
those images to plotters, printers, and 
other output devices. Amiga Draw 
was designed specifically for the Amiga 
and takes advantage of all the unique 
and powerful graphics capabilities that 
make this computer so special. You 
can work on several drawings at the 
same time using different windows. 
You may zoom in on an image, or 
open a new window to observe detail 
while keeping the overall view of the 
drawing. Accuracy for the drawing is 
within +/-2,000,000,000 points! Flex- 
ible? Sure! Mark an image and store it 
- or delete it, scale it, rotate it, what- 
ever! Amiga Draw puts you in charge. 

Amiga Draw also supports layer- 



ing of a drawing — You may break up 
a drawing into various components 
allowing all or selected pieces of the 
layers to appear. A house plan can be 
broken into electrical, plumbing, and 
structural layers. The layers can appear 
in different colors, overriding the 
colors of the individual graphic ele- 
ments. 

Mouse, Keyboard, or Tablet input 
with pull down menus is provided. 
Amiga Draw allows you to set the 
physical scale for the output device, 
and create scaled drawings for architec- 
ture, engineering, and charts. Plotting 
can occur in background mode allow- 
ing you to keep working on another 
drawing. Plotters from HP, Epson, 
Comrex, and others are supported. 

Mistakes? Accidental deletion can 
be reversed using the UNDO function. 
Expand your creativity by passing your 



Amiga Draw image into a paint 
system to add flare and solid image 
fills. 

So, if you're serious about your 
Commodore computer, don't you 
think you owe it to yourself to get the 
most out of it? With Amiga Draw, 
your investment can last a lifetime! 

P.S. Don't let your friends use 
Amiga Draw - you'll never get your 
computer back if you do! 

For the dealer nearest you, call 
1-213-306-0735 
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Aegis Development, Inc. 
2210 Wilshire Blvd. Suite 277 
Santa Monica, CA 90403 
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Illustrations by A-Squared Systems 




Digital Imagery 

By Matthew Leeds 

Digital image processing is a rapidly 
growing field with virtually unlimited 
applications. The Amiga and a digitizer 
will bring this new technology within 
the reach of businesses, art studios, 
schools and even homes. 

You sec digitized images all around you today. Most 
of the time, you don't even recognize them as such. 
Many of the photographs in newspapers are delivered 
by news agencies over a telephone line using a digitiz- 
ing scanner, and then reconstituted on the receiving 
end. If you've purchased a television in the last year, 
you might have a digital set. These technologicallv 
advanced entertainment centers offer digital stereo 
sound, the ability to zoom an image on the screen and 
split-screen options, allowing you to watch two pro- 
grains at the same time. Digital image recognition is 
used in manufacturing, process control, astronomy, 
medical X-ray analvsis and cartography. 

L'ntil a few years ago. digital image processing was 
very expensive. Equipment started at S3O.UO0. In fact. 
there were no systems available for personal computers 
until manufacturers were able to utilize new technolo- 
gies to allow medium-resolution systems at moderate 
pi ncs, l.nu end systems now slarl .ii S2f)0, and good 
high-end systems are below SI 0,000. 

I hesc tailing pi i< es < an be attributed pa! tlj ti i the 
increased use of graphics in business. Executives are 
using more computer-generated and/or computer- 
enhaiiced images in I heir presentations, and I hey are 
looking for cost-effective means of producing them. 
Many are still going to professional computer graphics 
suppliers, but larger companies have started bringing 
their production in-housc. This lias several benefits: 
faster turn around limes, more control over the fin- 
ished image, security of sensitive data and better cost 
controls. 
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Images in digital farm 
can be manipulated in 
ways that traditional im- 
age-creation techniques 
are unable to duplicate. 
thereby saving hours of 
repetitive and costly 
labor. 



The use of digitizing equipment allows end users to 
input artwork from a variety of sources, and then mod- 
ify or enhance it. Images in digital form can he manipu- 
lated in ways that traditional image-creation techniques are 
unable to duplicate, thereby saving hours of repetitive 
and costly labor. 

Digitally-created images arc being seen more and 
more. Several recent science fiction movies have used 
digitally-created imagery: Dune, 2010. Blade Runner and 
The Last Starfighter. Television commercials are also 
using digital images to sell products. The premier 
example of this was the commercial for the Canned 
Food Information Council that ran during the 1985 
Super Bowl. It featured a computer-generated female 
robot moving arid speaking with human-like smooth- 
ness. Other examples include the opening to a PBS spe- 
cial on Vietnam and most automobile ads. 

The Technology of Video 

However, there is a difference between images cre- 
ated by a computer and those created with a video cam- 
era. The process of converting images created with a 
video camera or other video source to something a 
computer can utilize is called digitizing, To understand 
why we need to convert from a video source, we first 
need to understand the underlying technology of video. 

All video used in the United States conforms to a set 
of standards called RS-170 NTSC. There are other stan- 
dards used elsewhere in the world (e.g., PAL and 
5ECAM), but we will confine our discussion to NTSC, 

|ust about all computers today use a video display 
called a cathode rav tube, or CRT. Most CRTs use a 
technology called raster scan to produce an image. All 
CRTs contain at least one electron gun. used to "paint" 
the image on the inside of the glass face of the CRT. 
Monochrome displays use only one gun, and color dis- 



plays use three. The electron beam is directed bv the 
display controller in the computer. 

Imagine yourself holding a can of spray paint, and 
standing in from of a blank wall. Starting in the upper- 
left corner, you begin to paint a straight line towards 
the right. To make the paint thicker and the image 
brighter, you press harder on die nozzle. When you get 
to the edge of the wall, stop pressing the nozzle and 
move your arm back to the left side of the wall. Start 
painting jusi below the line where vou started. Keep 
painting until vou have painted 262'/, lines. This is one 
field of the display. Now go back to the top. There's a 
gap between each line. Fill in each gap, one at a time. 
This is the second Held of the display, and it completes 
one frame. Don't forget vou have to complete each 
field in '/,.,, of a second. Also, your paint fades in less 
than 7... a second, so don't stop painting. This is how a 
monochrome monitor works. For color, get two friends 
with different colors to help you paint. Try not to tan- 
gle your arms. 

That is the essence of raster-scan technology. The 
paint spray is the electron beam, the wall is the inside 
of the CRT ami you are the display controller. The 
NTSC standard uses 262'/.., lines in each field. By inter- 
lat ing two fields, it is possible to create a resolution of 
">2f> lines on the screen. For higher resolution, wc 
require a different technology. 

The NTSC signal combines the information for the 
three colors in a single signal. Bv separating these into 
three, and sending them individually, we can increase 
the resolution significantly. This separated information 
is called RGB, after the red, green and blue signals that 
are its components. 

All of this information is sent to the CRT in analog 
form (i.e., as a voltage level that varies depending on 
the brightness of the image and in sync with the hori- 
zontal and vertical scanning pulses). These pulses are 
sent each lime the raster finishes a horizontal or verti- 
cal scan, and thev tell the electron gun to turn off until 
it returns to ihe left edge of die screen and moves 
doven one scan line (for horizontal) or to the top of the 
screen (for vertical). Ihe screen is composed ol phos- 
phors that glow when struck by the electron beam. 
Each point of light is called a pixel, or picture element. 
The intensity ol the beaut controls the brightness ol 
each pixel. 

The display controller converts the bit-mapped dis- 
play of your computer into an analog signal that your 
TV or monitor can display. However, it cannot convert 
an analog signal back into a bit map. This is why you 
need a digitizer (also known as a "frame grabber"). 

Another name for a digitizer is an analog-to-digital 
converter, because it converts the analog video signal to 
a digital signal. The analog signal is a wave with highs 
and lows, The converter looks at. or samples, the ana 
log signal, and if it is at a high, it sees thai as an "on" 
bit. If it is at a low, it sees that as an "off" bit. Sampling 
only for high or low will result in only a black-and- 
white image. For more colors or a gray scale, vou need 
to .sample the same pixel several times with a graduated 
threshold. Kach graduated level corresponds to a color 
or gray scale in the final image. The threshold level 
should be adjustable through either hardware or soft- 
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ware. This sampling goes on at a very fast rate. To sam- 
ple enough information for a screen with a resolution 
of £5-40 x 400 pixels in black and white would require 
256,000 samples in '/,„, of a second. To store this image 
would require 32K of RAM. If you wanted to capture a 
16-color image, you would need 128K RAM. The bit 
samples are usually stored in a matrix, with each screen 
line of the image in one row of the matrix and the 
sampled bits in the columns. 

There are several tradeoffs evident here. To get 
higher resolution requires a higher sampling rate. This 
requires more RAM in which to store the information 
and a system that can display that resolution. The same 
tradeoff OCCUTS as you add more colors to the image. At 
a resolution of 640 X 400 pixels, black and white needs 
32K RAM, four color needs 64K RAM, and 16 color 
needs 128K RAM. That's for one image. Imagine trying 
to digiti/e and store a one-hour film on disk at 24 
flames per second. Think of it. A 16-color movie would 
require 128K x 24 frames x 60 seconds x 60 min- 
utes. That's over 1 1 gigabytes of memory! 

There are other considerations. Not only does the 
digital converter need to calculate a brightness level for 
each pixel, it also must assign a coordinate for each 
pixel. This information is then passed to the computer. 
There are limits to how fast the information can be 
transferred. If the digital converter docs not have its 
own RAM in which to store the memory map, it is usu- 
ally not possible to convert a video image in one scan. 
By using successive scans, and sampling different sec- 
tions of the image in each scan, it is possible to transfer 
information at a rate the computer can handle. This 
could result in a smeared image due to changes from 
scan to scan. Sonic slow scan systems may take as long 
as a minute to digitize an image. 

For many applications, you may want to use the com- 
puter as a source of graphics to combine with video. 
Although it is possible to digitize a frame, add your 
graphics to the image and then record it back to tape, 
this has many limitations. It will only work with still 
images, the resolution may be lowered, and it will be 
difficult to combine graphics with preexisting video- 
tape. The simple answer to this problem is to overlay 
the computer-generated image on to the video image in 
real-time. This requires hardware that has gen-locking 
capability. 

Video signals require complex timing and synchro- 
nizing. Horizontal drive, vertical drive, burst flag, sub- 
carrier, color frame ID pulse and blanking are some of 
the signals. Every video source has its own generator 
for these signals, and to combine two video sources, the 
timing must he "locked" together. If lite two sources are 
not "in sync," you could have one source trying to start 
a raster scan at the top of the screen while the other is 
already halfway down. With two signals trying for con- 
trol of the electron beam, the display controller would 
develop schizophrenia. This locking is usually accom- 
plished by using a sync or gen4ock generator. You must 
also have a genlock input on your video equipment. 

With the proper software and a gen-locked digitizer, 
you can perform dissolves, wipes, overlays, blackouts, 
fades and a variety of other special effects. Using sev- 



eral video decks, it would be possible to create a com- 
puter-controlled video-editing system. 

Digitizing Systems 

Over the last 18 months, several manufacturers have 
released digitizing hardware for a variety of machines. 
All of these systems include some software, and a few 
offer high-level applications packages. The most inter- 
esting discovery I made after looking at all these sys- 
tems was that prices are falling dramatically at the same 
time that capability is expanding. 

There are several systems available for the Commo- 
dore 64. The Digi-Cam from Cardco is a combined 
black-and-white video camera and digitizer. Software is 
included to enhance or print the image and transmit it 
over a modem. Compulcreyes from Digital Vision is a 
hardware/software package with three scanning modes. 
(There is also a version of Computereyes for the Apple 
11 family.) The MicronEye from Micron Technology 
uses an OpticRAM camera and an interface board. Soft- 
ware is included to save and display black-and-white or 
grav-scale images and print them with Epson/Gemini 
printers. 




Koala Technologies has a product for the Macintosh 
called Macvision. This is a hardware/software system 
that attaches to any video source and creates a gray- 
scale image in Five seconds. The ThunderScan from 
Thuntlerware is an unusual device that attaches to the 



For many applications, 
you may want to use the 
computer as a source of 
Macintosh printer. It replaces the ribbon and uses the graphics to combine with 
printer to slowly advance a document or artwork video. 

through the platen as it scans the image. 

The most sophisticated applications for microcompu- 
ters are currently running on IBM PCs. Imaging Tech- 
nology offers a full line of image-processing hardware 
and software. Their PC Vision Frame Grabber offers 
256-level gray-scale, or 16 million pseudocolors. It also 
has full gen-locking capability to a variety of video 
sources. Chorus Data Systems also has a professional- 
level system for image digitizing, called the PC-Eye ► 
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YOU'VE ALWAYS HAD 
NOW YOU CAN HAVE AN 




Amiga's 4,096 colors give 
your business graphics a 
visible advantage. 



Amiga's 4 channels of stereo 
give you a sound advantage. 



Learning on Amiga is higher 
educarion. 



" Amiga is a trademark of Commodore-Amiga. Inc. " Macintosh is a trademark licensed to Apple Computer Inc. ' IBM is a registered trademark of international Business Machines. Inc 
S Lotus is a registered trademark of Lotus Development Corporation e dBase is a regisiered rradematk of AshtonTate, inc 1 1985. Commodore Electronics Limited 



\ LOT OF COMPETITION. 
JNFAIR ADVANTAGE. 




Nobody ever said it was going to be 
easy. But it just got easier. Now, there's 
Amiga.'" The first and only computer 
to give you a creative edge. 

Amiga makes you look better, 
sound better, work faster and more 
productively. It can be your number 
cruncher, filing system, audio-visual 
department graphic designer, print 
shop and faithful workhorse. 

You can't buy a personal computer 
at any price that has all of Amiga's 
features. Nor can you find one that's 
easier to use. Amiga lets you point at 
symbols instead of learning compli- 
cated commands. 

Amiga is friendly but ffs a power- 
house, too. It has twice the memory of 
Macintosh'" or IBM* PC. If costs less 
than either of them and can do every- 
thing they can do, better, because 
Amiga is more creative. 

No other personal computer gives 
you over 4,000 colors, stereo sound 
and incredible dimension. Imagine 
the advantage of preparing business 
presentations with color graphics 
and sophisticated animation right on 
your computer. 

Need to make creative use of your 
time? Amiga can do as many as four 
or five things at once in separate win- 
dows on the screen. Not just display 
them. Work on fhem. No other per- 
sonal computer can. 



Amiga will print the cover memo 
while you're working on a spread- 
sheet. And there's probably enough 
power left over to receive a phone 
message or a stock quote over a 
modem at the same time. 

Amiga is IBM-compatible, too. A 
simple piece of software teaches 
Amiga to emulate the IBM operating 
system, so you can run most IBM pro- 
grams. You'll have instant access to 
the largest library of business soft- 
ware in the world, including favorites 
like Lotus 3 1,2,3 and dBase.- 

And since Amiga is the last com- 
puter you'll want to buy it was only 
fair to make it endlessly expandable 
and adaptable. You can plug in print- 
ers (almost any kind), joysticks, your 
video recorder, video camera, 
modems, musical keyboards, draw- 
ing pads, extra disk drives. You can 
even expand the memory to a whop- 
ping 8 megabytes. 

Amiga will talk to you, read back 
what you write, answer your phone 
and compose music like a profes- 
sional synthesizer. It can add new 
creativity to your life and bring new 
life to everything you create. "" 

See an Authorized Amiga Dealer 
near you. Now that Amiga is here, 
the question isn't whether you can 
afford a computer, it is whether you 
can afford to waif. 

Amiga by Commodore 




Amiga mates telecommunica- 
tions fast, easy and colorful 




^ AMIGA GIVES YOU A CREATIVE EDGE. 



The addition of visual 
images can make the dif- 
ference between just an- 
other re/iorl and a 
complete presen tat i<> n. 



Video Capture Board. It has resolution up 10 6-10 x 
512 in black and white, and ii is supported bv several 
applications packages. 

For those systems that do not have gen-locking capa- 
bility, there are several manufacturers offering stand- 
alone devices fur overlaying computer-generated graph- 
ics and video. Valiant I.M.C. markets the Telecomp 
10(H). This mixes any two NTSC video sources and out- 
puts a single signal in NTSC video, or RF-modulated 
for display on a television set. 

An Amiga Digitizer 

A digitizer for the Amiga has been developed by an 
Oakland, California company called A-Sqtiared. (Andy 
Warhol used this digitizer to "paint" Deborah Harry's 
portrait at the Amiga's debut at Lincoln Center.) It 
plugs into (he expansion bus and has an optional exter- 
nal power supply. You could plug in more than one 
digitizer and do dissolves, wipes and oilier effects from 
one source to the other. Input from any composite 
video source — camera, computer, laser-disk player or 
VCR is acceptable. There is also an RGB input. 

I In- digitize! is capable ol storing an image with 
eight levels of gray, in 320 x 200 resolution. There are 
plans to allow for (he capture of a 32-color image, and 
there's also talk of software to allow for 640 x 400 in 
16 colors. A-Squared plans to release a series of pro- 
grammer's tools to ease the creation of applications 
software. These will include drivers for the hardware, 
overlay and false-color routines, moving windows, 
graphics overlays and full file structure information. 
There will also be routines for capturing a set of 
images over time. 

The design of the Amiga digitizer is unique. It con- 
tains no ou-hoard RAM, and yet it can digitize in real- 
time. This is in part due to the speed of the Amiga's 
mi< roprocessor. whit Ii runs ai exactly twice the fre- 
quency of standard video signals. Since the bit map is 
stored in RAM in the Amiga, it is possible to capture 
more than one image at a time. In fact, you are limited 
only by the amount of RAM and the size of (he image 
you are grabbing. It is possible to store about one sec- 
ond of real-time images and view them in sequence. It 
is also possible to capture images using a time-lapse 
technique. 

The Amiga digitizer works by sampling a video field 
every '/,.„ of a second. It then converts the analog signal 
to a bit map. called a bit plane. It takes three fields to 
give enough information for an eight-level gray-scale. 
Each pixel is controlled by three bits, one from each bit 
plane. This would require '/ w of a second to complete 
the three scans necessary for an image, but the software 
retains the existing bit planes and updates each one as 
the scan is completed, on screen and in real-time. If a 
bit changes, the gray scale for that pixel changes. 

The software included with the digitizer stores infor- 
mation in a file format thai is compatible with the 
Graphicraft paint program from Amiga. This format 



could become a standard, with all other software devel- 
opers creating applications using it. It takes 24K. to 
store one digitized screen, so you can fit over SO on a 
single disk. 

The Amiga digitizer is due out in Oct. '85; the price, 
though not yet official, will be around S2()0-$250. 
Thanks to its open architecture, A-Squared was able to 
use the Amiga's unique hardware capabilities and pro- 
duce a product with professional features unheard-of in 
its price range. 

Unlimited Applications 

A-Squared is looking at several applications for the 
Amiga digitizer. One area of interest is the creation of 
color separations for silk screen, T-shirt and other 
medium-resolution printers. The systems now in use 
cost over S20.000. 

Thermal studies using an infrared camera are useful 
diagnostic tools in sports medicine. Injured joinls show- 
up hotter than (he surrounding tissue. An Amiga, digi- 
tizer and thermal camera would bring the cost down to 
a level that a small clinic could afford. 

Other uses for digital image processing are limited 
onlv bv vour imagination and your pockctbook. The 
addition of visual images to a business report can make 
the difference between just another report and a com- 
plete presentation. Visual databases can be used for 
inventory-control purposes, allowing an operator to vis- 
ually match a slock item without knowing its part num- 
ber, Paris suppliers could offer electronic catalogs of 
their products, on disk with an integrated ordering 
application. Updates could he easily added without the 
cost of reprinting a paper catalog. In fact, they could be 
sent over the telephone lines via modem. 

Real-estate listings could be available on-line and 
include pictures of the properties. Lot size, floor space, 
age and condition of each building could be listed, as 
well as information on current loan costs and compati- 
bles. Financial calculations on monthly payments, prop- 
erly taxes, insurance and closing costs could be added 
to a printout of the property for prospective buyers to 
study at their leisure. 

Security and law enforcement personnel could main- 
tain an image database of faces along with personnel 
records. Signatures could be added to the File and com- 
pared using software. It's hard enough to forge a signa- 
ture, let alone a face. 

Medical records could include X-rays, sonigrams, cell 
slides or other visual information. In the long run, it 
might be possible to create a standard for the storing 
and retrieving of medical data. This would allow for a 
universal medical F.prom card containing all of an indi- 
vidual's lifetime medical records. 

There are other medical applications. Using a variety 
of image-manipulation functions known as radiometric 
operations, il is possible to enhance the usefulness of an 
image. Contrast stretching is used when all of the pixel 
brightness values in an image fall into a small range. By 
taking the lightest values and redefining them as white 
and the darkest values as black, and linearly varying the 
midvalues, it is possible to increase the useable infor- 
mation in an image. 

Another function is density slicing, Bv selecting pixel 
values that fall within a specific range, it is possible to 
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select certain details within an image and highlight 
them. This process is often aided by the use of pseudo- 
color processing, which involves assigning colors to ranges 
of pixel values. You've seen this in pictures taken from 
the LANDSAT satellites. 

Some additional techniques include spatial operations. 
Spatial texture, registration procedures, filtering and 
feature extraction are sortie of the operations thai are 
used in image processing of CAT scan results, structural 
X rays, thermal analysis, nondestructive testing, astron- 
omy and geophysics. 

There are .1 tremendous number of other applica- 
tion;,: interior design, computer-aided design and man- 
ufacture, robot vision, video post production, spoils 
training, graphic ails, computer simulation, motion 
study, electronic art. animation and hundreds of educa- 
tional possibilities. 

Home uses also come to mind. More and more fami- 
lies are using video cameras instead of Super 8. A digi- 
tizer would allow for the creation of either a disk-based 
picture album or hardcopy still images. With the com- 
ing of CD-ROM-based encyclopedias, a digitizer could 
be used lo include diagrams and pictures in school 
reports and homework assignments. Children could 
color in digitized images of their favorite Saturday 
morning cartoon characters. MTV fans could create 
their own posters of rock stars. 

Bright Future 

The future of digital image processing is bright. 
Improvements in image resolution will continue at an 



accelerated pace as the cost of memory falls. Sophisti- 
cated data-compression software may decrease the 
needed RAM to store an image and allow digitally 
stored images to approach the resolution of taped 
images at a cost that businesses can afford. 

Linked 10 a laser printer, image processors will com- 
bine many of the functions of the office photocopier, 
fax machine and graphics workstation. Connected to a 
video projector, they will replace the 35mm slide pro- 
jector in business presentations. The addition of optical 
character recognition capability will create a system 
that can interactively learn new fonts, read a printed 
page and convert it to an ASCII file. 

As more people purchase digitizers, more software 
applications will be created by third-party developers. 
Education, graphic arts, manufacturing and business 
will all benefit from the use of digital image 
technology. 

As a graphics workstation, the Amiga should be al 
the forefront of low-cost commercial and consumer 
applications of image processing. The potential of the 
Amiga with A-Squarecfs digitizer in the graph icsiVideo 
markets should give the Amiga a tremendous boost. 

Address all author correspondence to Matthew Leeds, PO Box 
21 0627, San Francisco, CA 94121. 
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SOUNDS GOOD TO US 




THANKS COMMODORE-AMIGA!! 



EVERYWARE", producers of MUSICRAFT™, ihc quality music program for the new Amiga™ Computer, would like 10 take this opportunity 
to congratulate Commodore and the team al Amiga for a job well done. 



To find out more ahou! our products for lite Amiga, fill out Ihc form below For a charter subscription to our newsletter, enclose S 12 III) I .S (918.00 foreign!. You will learn about sound 
and graphic* lip* and tricks plus all the late hrcaking news about the Amiga. HCRKV and lake advantage of rhts introductory offer. 



I Musk-raft 

,' MuMcrafl Album-. 



D MIDI Controller Software 
(.in k Jim Graphic System 



I Newsletter 
1 Other 



Name- 



Address 

City 



Zip 



EVERYWARE, INC. • Sound & Graphic Software • P.O. Box 3418 • Norlhridgc. CA. • 91323 

tiiiittj \ Muihulc in; trj.Jern.iik* al OMtnXMlcxw Amifp liv * luhujfe i- j imkmart ni Ev e i ywafc bM * > jM..m.j i >ii|>i.ijii>iii ■ bin*in <- ™t Jtfoiil) jlJilutid Hrttfa < WDflMhkMt Amijjj * IflfH rv r Hi M. <WI INI 



AmigaW'orid 49 



Earth will be destroyed in 12 minutes 
to make way for a hyperspace bypass. 

Should you hitchhike into the next galaxy? 

Or stay and drink beer? 



Simply slip the disk in your computer and suddenly you 
are Arthur Dent, the dubious hero of THE HITCHHIKER'S 
GUIDE TO THE GALAXY™ a side- 
splitting masterwork of interactive 
fiction by novelist Douglas 
Adams and Infocom's Steve 
Meretzky. And eveiy deci- 
sion you make will shape 
the story's outcome. Sup- 
pose for instance you 
decide to linger in the 
pub. You simply type, 
in plain English: 

>DRIIMK THE BEER 




YOU GET 
DRUNK AND 
HAVE A TERRIFIC 
" I ME FDR TWELVE MIN- 
UTES* ARE THE LIFE 
'AND SOUL DF THE PUB, 
TELL SOME REALLY 
TERRIFIC STORIES* MAKE 
EVERYONE LAUGH A LOT* 
AND THEY ALL CLAP YOU ON THE BACK 
AND TELL YOU WHAT A GREAT CHAP YOU 
ARE AND THEN THE EARTH GETS UNEXPECT- 
EDLY DEMOLISHED. YOU WAKE UP WITH A 
HANGOVER THAT LASTS FOR ALL ETERNITY, 
YOU HAVE DIED, 



>EXIT THE VILLAGE PUB THEN GO NORTH 

In that case you'll be off on the most mind- 
bogglingly hilarious adventure any earthling 
everhad. iK = rw : m ^ KmB 



The H itchhikcr's Guide to the 
Galaxy comes complete with Peri! 
Sensitive Sunglasses, a Microscopic 
Space Fleet.aDONTI'ASIC 
Button , a package of 
Multipurpose Fluff ""^tae*. 

and orders for 
thedestruc- ft 
lion of your 4^ 
home and 
planet. 



'-: 







You communicate - and the story 
responds-in full sentences. Which 
means that at every turn, you 
have literally thousands of alter- 
natives. So if you decide it might 
be wise, for instance, to wrap 
a towel around your head, you 
just say so: 

>WRAP THE TDNEL AROUND MY HEAD 
And the story responds: 

THE RAVENOUS BUGBLATTER BEAST OF TRAAL 
IS COMPLETELY BEWILDERED, IT IS SO DIM 
IT THINKS IF YOU CAN 'T SEE IT. IT CAN 'T 
YOU, 
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But be careful about what you say. Or one 
moment you might be strapped down, forced 
to endure a reading of the third worst poetry in the 
galaxy; the next you could be hurtling through 
space with Marvin the Paranoid Android aboard 
a stolen spaceship. 

And simply staying alive from one zany 
situation to the next will require every proton 
of puzzle solving prowess your mere mortal mind 
can muster. Even simple tasks can put you at 
wit's end: 

>OPEN THE DOOR 
And the story responds: 

THE DOOR EXPLAINS. IN A HAUGHTY 
TONE* THAT THE ROOM IS OCCUPIED BY A 
SUPER- INTELLIGENT ROBOT AND THAT 
LESSER BEINGS (BY WHICH IT MEANS YOU) 
ARE NOT TO BE ADMITTED, "SHOW ME SOME 
TINY EXAMPLE OF YOUR INTELLIGENCE. " 
IT SAYS. "AND MAYBE. JUST MAYBE I MIGHT 
RECONSIDER, " 



* 



Other interactive science fiction stories from I nfocom include 
PLANETFALL," in which you're stranded on a mysterious deserted 
world. STARCKOSS,'" a puzzling challenge issued eons ago and light- 
vi irsawi' ••! 'II \ii|-.i ;.!] r.u-v :■■ iliidt-eanentir: ;;Ian: - 
life support systems. And A MINI) KOREVERVOYAGING." 
a radically new work of serious science fiction in which you explore 
the future of mankind. 





But don't panic. You'll be accompanied 
eveiy light-year of the way by your trusty 
Hitchhiker's Guide, which you can always 
depend on for up-to-the-nanosecond 
information. Well, almost always: 

>C0NSULT THE HITCHHIKER'S GUIDE 
ABOUT THE MOLECULAR HYPERWAVE 
FINGER 

And the story responds: 

SORRY. THAT PORTION OF OUR SUB-ETHA 
DATABASE WAS ACCIDENTALLY DELETED LAST 
NIGHT DURING A WILD OFFICE PARTY, 

So put down that beer, take that towel off your 
head, open the door, hitchhike down to your local 
software store today and pick up THE HITCH- 
HIKER'S GUIDE TO THE GALAXY. Before they 
put that bypass in. 

Still not convinced? Try our Sampler Disk 
which includes portions of four different types of 
stories for a paltry $7. 95. If it doesn't get you 
hooked on the addictive pleasures of Infocom, 
return it for a mil refund. If it does, you can apply 
the price toward any Infocom stoiy. You can't lose! 




inFocosn 



For more information call 1-800-262-6868. 
Or write to us at 125 Cambridge Park Dr. , 
Cambridge, MA 02140. 



I ISrto Infocom. be. THE H I IX HHIKE RS GlIDK V) THE GALAXY i= i trail mark <i Douglas Adams. 
PLANETFALL. sTAKCKOSS. SUSPENDED and A MIND EOREVEP, VOYAGING an tndemirkstf INFOCOM. Inc. 
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Music by MIDI: The Marriage of 
Talent and Technology 



MIDI is now the standard of 
com mun ica lion bet ween 
computers, musicians and their 
instruments. For a euphonious 
price, your MIDI-equipped 
Amiga can place you in the 
avant-garde of the revolution in 
music. By Peggy Herrington 

Prcdit lions about the dramatic changes technology is 
bringing to our lives have made us expect a great deal from 
personal computers. But unless you like programming or 
write lots of letters, you may he languishing for lack of 
stimulating, yet practical, applications for your com- 
puter. Just recently, a splendid irony has been emerging 
through the infusion of high lech's austere logic into one 
of the oldest and most subjective, emotional and creative 
disciplines known to mankind — music. This was evident at 
the Amiga's launch in New York, where Tom Scott, Michael 
Bodicker and Roger Powell, using the MIDI interface, drew 
great applause in a live performance. 

I he trend now is to put together a professional/home 
music studio, which functions clue to an idea called 
MIDI (Musical Instrument Digital Interface). The basis 
of this studio is a personal computer with a disk drive 
and vour home stereo system. If you already have these, 
the addition of a music synthesizer or two with a MIDI 
interface and some software will cost much less than a 
new piano or organ. The potential uses of the two 
music systems differ so enormously as to render them 
incomparable. 

A small MIDI studio can provide hours and hours of 
enjoyment for you and your family and work to great 
advantage in many hobby and semi-professional situa- 
tions: providing accompaniment for choirs and bands, 
for Instance, or producing music and sound effects 
tracks synchronized with the actions of home video re- 
cordings or local theatrical productions. Specialized 
MIDI software for music education is in its infancy, but 
it already offers lessons without scornful glances or 
rapped knuckles, scheduled entirely at your conve- 



nience with as much repetition as you (or your kids) 
find necessary. MIDI-equipped music laboratories in 
schools and colleges may revolutionize the way music- 
has been taught since Mozart was a kid. 

Leader of the Band 

MIDI is simply a set of standards or rules governing — 
and actually making possible — communications between 
different brands of electronic musical instruments through 
the management and memory of a personal computer. The 
Amiga, with its 'J. r >liK of memory, multilayered operating 
system, sophisticated graphics and digital sampling capa- 
bilities, is extremely well-suited for MIDI applications. (In 
order 10 grasp the far-reaching effects MIDI has had on the 
music industry as a whole and get some ideas on what you 
could do with a home music studio, see How the Pros Use 
MIDI. p. Tib.) 

The music synthesizer is widely acclaimed as the 20th 
century's primary contribution to music, and it is the 
standard fare of many instrument manufacturers these 
days. Although they vary widely in features and price, 
synthesizers are virtually all MIDI-equipped. Developed 
in the l'.I^Os. synthesizers usually house one Voltage 
Controlled Oscillator (VCO) per voice, and. just like tra- 
ditional instruments, produce sound by vibration. Pitch 
is controlled by the amount of voltage applied, usually 
one volt per octave. Through selectable waveforms, 
multipart sound envelopes, tillers and other sophisti- 
cated innards, each brand has its own distinctive sound, 
along with the ability to imitate traditional instruments. 

Sounds Like Numbers 

Another electronic instrument that looks and plays 
much like a keyboard synthesizer is a digital sampling 
keyboard — but the similarity is only skin deep. A digital 
sampler is more versatile and powerful than a synthe- 
sizer because it isn't limited to producing sound with 
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How MIDI Works 



The Musical Instrument Digital Interface "standard" 
was developed by a group of music-industry savants 
about four years ago. It was the first concerted effort to 
establish a much needed industry-wide protocol for 
communications between electronic musical instru- 
ments, recording and effects devices and computers; it 
provided the first direct link between these two indus- 
tries. The fact that virtualh all electronic music equip- 
ment is now MIDl-equipped is indicative of its 
resounding success. 

Musical Connections 

Along with its individual components and circuitry, 
each MIDl-equipped instrument houses a receiver for 
reception and execution of instructions through use of 
an optoisolator and a Universal Asynchronous 
Receiver-Transmitter (UART), plus a transmitter that 
can originate MIDI messages, sending them bv way til 
the UART and a line driver. Connections are made to 
5-pin female DIN receptacles, usually located on the 
back panel of the instrument (only pins 2. :) and 1 ol 
which are used and labelled MIDI In and MIDI Out). 
These are often accompanied hv an optional MIDI 
Thru, which forwards incoming MIDI data to the next 
instrument within a "daisy-chained"" MIDI system. 

Shielded cables of twisted pair wiring witli 5-pin male 
DIN connectors at each end are used to connect synthe- 
sizers to each other, to other electronic devices and lo 
an optional personal computer with a hardware 
interface. 

In its most elementary formation, two brands of syn- 
thesizers can be connected so that they both sound 
when the first is played, either in unison or at predeter- 
mined intervals, bv installing a cable from the first syn- 
thesizer's MIDI Out to the second synthesizer's MIDI In. 
With another cable running from the second synthesiz- 
er's MIDI Otit to the first's MIDI In, both svnthesizers 
sound when plavcd from cither keyboard. 

Cable arrangements between three synthesizers deter- 
mine if all three will sound when played from one key- 
board (done by using MIDI Thru from the middle one) 
or if only two will be activated, which two depending 
on the arrangement of the cables and which keyboard 
is being played. 

A Song to Remember 

Music parameters from MIDI instruments, such as 
pitch, note duration, settings for instrument sounds 
(called "programs" in the music biz) and channel speci- 
fications can be saved in computer memory, altered 
(with appropriate software) and transferred to disk. If a 
drum machine is in use. it acts as the master time- 
keeper, just like the drummer in a real band. If not, the 
computer synchronizes all timing systems. 



MIDI software instructions are written in low-level 
assembly language and consist of specific sequences of 
characters that make up the MIDI instruction set. Word 
length is eight bits, with one start and one stop bit (for 
a total often); transmission is done serially at a rale of 
31,250 bits per second, which is certainly fast enough 
when you consider that music is a "real-time - " process 
with no need to ever re-send a note, for example. Data 
can be transmitted over II) channels simultaneously, 
and each instrument (sometimes even each voice) can 
be assigned its own channel. But the manner in which 
an instrument will respond to incoming channel infor- 
mation is determined by selecting (on that instrument's 
control panel, if not available through software control) 
one of four MIDI modes of operation. These modes arc 
the result of combinations of three MIDI messages; 
Omni (On means to accept instructions from all chan- 
nels. Off from onlv one) and 1'olv and Mono (which. 
depending on the Omni setting, determine how many 
notes are assigned to each channel). 

► Mode 1. Omni On, Poly (also called Omni mode); 
When set in this mode, an instrument will respond to 
instructions sent over all 1 13 channels, regardless of the 
channel lo which it is sel. This is the usual setting on 
power tip. 

► Modr 2. Omni On, Mono: This mode assigns all 
incoming information from all channels to one voice 
and will play monophonically (one note at a time), even 
if MIDI instructions are to play a chord. 

► ,V/w/c 3. Omni Off, Poly (also called the Poly mode): 
Set in this mode, an inslrumenl will respond onlv to 
information from its assigned channel; it is useful for 
playing specific parts on different instruments, 
►.IHc -/. Omni Off. Mono (also known as Mono 
mode): In this setting, each voice on a multitimbrat 
instrument can be set lo its own channel. It is used for 
getting one synthesizer lo play different instrument 
parts mullilimbrallv. 

MIDI supports tnanv more subtle functions required 
for successful control of svnthesizers and the like, but 
it's important to realize that il is not a cure-all: It won't 
make an instant musician out of just anyone. Neither 
will it transfer hardware-based features from one instru- 
ment to another, If a synthesizer isn't multitimbral in 
the first place, "MIDI-ing" it to one that is won't make 
any difference. 

For more information, a booklet called Korg Guide to 
Understanding MIDI is available from Unicord/Korg. and 
(he MIDI 1.0 Specification itself can be obtained from 
the International MIDI Association, a non-profit users' 
group, located at 1 1857 Hartsook St., North Hollywood, 
CA 91607. 818-505-8964. 
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lilt" back-and-foi th vibrations ofVCOs. You can lliink of 
it as a deluxe recording device dial translates sounds 
into numbers which can then be manipulated in ways 
other than those of VCOs. 

Until recently, a digital sampling keyboard was much 
more expensive than a synthesizer. Now, however, the 
MIDI-equipped Ensoniq Mirage {S1.09"), developed by 
some of the engineers responsible for the video and 
music chips in the Commodore (54) offers eight voices 
with a Hve-OCtave ((il key) velocity-sensitive keyboard 
and built-in V/j' disk drive. It is capable of digitizing 
sound from just about any source, including your voice 
and those sounds distinctive to popular models of syn- 
thesizers. In short, the Mirage can not only imitate tra- 
ditional instruments in a far superior manner, it can 



less, because this is a new industry, finding a particular 
MIDI software application for your brand of Computer 
can be exasperating. MIDI software determines what 
vou can do with your system, and it falls generally into 
four categories: music performance, score printing, 
music education and home entertainment or 
recreation. 

Sound Software 

The Musk Shop ($49.95) from Passport Designs is the 
first software on the market designed specifically for 
MIDI recreational music composition. A modification 
of a program designed originally for the Commodore 
lil's SID chip, it features icons with pull-down menus, 
dialog boxes and screen displays of pages of standard 
music notation, which can be printed with a dot-matrix 



Sophisticated MIDI software is 
needed to foster the growth of 
electronic music in colleges and high 
schools. When it is available, it will 
revolutionize the teaching of music. 



also mimic synthesizers. It must he heard to be appreci- 
ated. Because of these qualities and its price, the 
Mirage is one of the most prominent bridges vet to be 
constructed between professional and home MIDI 
applications. 

Several other pieces ol MIDI hardware herald its 
homecoming and are distinguishable from professional 
equipment by ease of use and lower prices. Max. a six- 
voice MIDI-equipped synthesizer, comes with 80 built-in 
instrument sounds. Casio's CZ-101 synthesizer ($-199) 
has four MIDIprogrammable voices (plus tour more 
that are not MIDI) and a four-octave keyboard (how- 
ever, its keys are roughly half the standard size). The 
CZ-101 stores '.VI different instrument sounds. Both of 
these synthesizers are mulli-timliral, which means that 
thev are capable of sounding different instruments and 
musical lines simultaneously through MIDI up to the 
limit of their voices: Max with six, and CZ-101 with 
four. What's special about these synthesizers is that thev 
are designed with the MIDI home music studio in 
mind, although thev are finding homes with the profes- 
sional crowd, too. 

Plugging In 

A MIDI hardware interface, which attaches to a per- 
sonal computer, is connected bv standard cables (MIDI 
In, Out and Thru) to a synthesizer, which in turn can 
be chained to another synthesizer, and another, etc. 
Interfaces for the Amiga are available from Cherry 
Lane Technologies ($59 to S79). Interfaces are pretty 
well standardized now, with the exception of a line of 
Intelligent Interfaces from Roland, which lake over 
some of the processing from the computer. Neverihc- 



printer. With this, you can record multipart music with 
synthesizers like Max, the CZ-101 and/or the Mirage dig- 
ital sampler, store your compositions in computer 
memory (and later on disk), edit, manipulate and rear- 
range your music, and finally, listen to il or play along 
using it as prerecorded accompaniment. 

Computer Sheet Music from Passport Designs/Hal Leon- 
ard Publishing can be used with am MIDI keyboard. Il 
is a software series featuring music from popular record- 
ing artists (Michael Jackson, for one). Keyboard tech- 
nique is taught with songs displayed on the screen in 
standard notation with chords; notes change color as 
they are played correrih on the keyboard, 

A more extensive line of interactive music education 
software, from Electronic Courseware Systems, is being 
distributed bv Passport: Keyboard Blurs leaches blues 
chords, 12-bar blues and the composition of original 
blues solos, without making judgement on quality. Key- 
board Chords covers qualities of simple major, minor and 
augmented chords in both treble and bass clef and 
includes spelling drills and tests. Keyboard Intervals 
teaches the student to play and recognize major, minor, 
augmented and diminished intervals. Keybixird Jazz Har- 
monies includes tutorials and quizzes on chord symbols, 
chord recognition and chord spelling. Keyboard Kapers 
has three limed piano keyboard games for developing 
basic sight-reading skills, Keyboard Note Drill is a more 
advanced sight-reading program covering treble and 
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bass clef's, and Snjin Challenger is a keyboard-oriented 
car-training tutorial covering major and minor intervals 
on the 12-notc chromatic scale. 

Learning the Tune 

More sophisticated educational MIDI software will be 
needed to foster the growth of electronic music labora- 
tories in colleges and high schools. When it is available, 
it will revolutionize the teaching of music in the class- 
room. Since most MIDI keyboards accommodate ear 
phones, centralized music systems with peripheral com- 



puters and keyboards could allow an instructor to monitor 
the progress of a group of students as each works at his or 
her own pace on music theory, ear training, composition, 
orchestration, scoring and, of course, performance. Soft- 
ware could make learning notation much easier bv auto- 
matically translating keypresses into standard music 
symbols, or displaying what the student played as opposed 
to what should have been played. It could help develop lim- 
ing skills or play a counterpoint melody or harmonic 
accompaniment along with the student. But wait — that's 



How the Pros Use MIDI 



The very nature of musical performance has been 
improved by the implementation of MIDI, Not only can 
a musician sound more notes on stage than he or she 
has fingers (through use ol pre-recorded accompani- 
ments loaded from disk), but any MIDlequipped syn- 
thesizer can be set up as a "master" unit, with kev 
presses on it traveling as signals through MIDI cables to 
be played on "slave" synthesizers capable of making 
sounds not available on the master. That means a per- 
former can plav more than one synthesizer from a par- 
ticular keyboard — no small accomplishment, because 
different brands of synthesizers (like computers) do 
things differently. For example, one brand may produce 
a type ol sound another doesn't, or may produce a par- 
ticular sound belter than another (woodwind, for 
instance), which is why performers commonly use sev- 
eral synthesizers on stage. 

Live Performance 

Polyphonic synthesizers can simultaneously sound 
different timbres, or instrument sounds (also called 
programs, presets or patches), but in live play, most 
make only one type of sound at a time. In other words, 
while a synthesizer may have six voices, be programma- 
ble and therefore capable of producing a neaih unlim- 
ited variety of sounds, all of its voices make the same 
type of instrument sound when played live from the 
keyboard. (An exception to this is the synthesizer that 
allows you to split its keyboard, declaring part of it as 
one instrument, part as another.) 

Without MIDI, onboard sequencers are used to re- 
cord separate instrument lines from a single synthesizer 
(one at a time), which, when played back togedier. 
result in the multitimbral sound of a group of instru- 
ments. How much mullilimbral music can be recorded 
this way is determined by the amount of information 
thai lln 1 svnlliesizcr's internal sequencer can bold, and 
sometimes that's not much. While it's tough for one 
person to play more than two synthesizers live (one for 
each hand), with MIDI many different electronic instru- 
ments (synthesizers, guitars, drum machines, special 



effects devices, etc.) can operate in concert, each multi- 
limbrallv (provided it has that capability in the first 
place), all under the control of a single musician. 

Playing the Circuit 

Today's professionals who use synthesizers concern 
themselves less than they used to with technique or the 
physical/stylistic management of an instrument (called 
"chops" by popular music pros). Indeed, some wonder 
if the term "virtuoso" has much meaning in ihis field. 
MIDlequipped synthesizers have given these new per- 
formers great freedom lo establish rapport with an 
audience and accomplish what they're up there to do: 
entertain. Talent, skill and study are, of course, still 
requirements, bul they're often applied in different 
areas; although synthesizers are associated with the 
familiar piano keyboard, playing one is worlds away 
from playing a piano. 

Of course, synthesizer musicians need no! learn 
acoustic instruments intimately, but a different touch is 
required to mimic them successfully on a keyboard: 
Horns, stringed and percussion instruments sound very 
different from each other, and each needs to plav in ils 
native range. Arrangement and instrumentation 
become highly valued skills, as are a knowledge of com- 
puters and electronics. Programming a drum machine 
(a specialized music synthesizer) isn't as easy as whis- 
tling Dixie. 

77ie MIDI Edge 

MIDI, however, oilers mam advantages nol enjoyed 
\i\ traditional musicians. Willi a component MIDI sys- 
tem (which means equipment can be upgraded or new 
pieces added), instrument parts can be plavcd individ- 
ually, either with a metronome keeping time or with 
pn-viouslv recorded pans and stored automatical^ in 
computer memory and later saved to disk. This record- 
ing ol parts can be done at a comfortable pace and the 
entire piece boosted to tempo with no effeel on pitch. 
Instrumentation — the selection of instruments for var- 
ious parts — can be repeatedly adjusted between synthe- 
sizers. Through MIDI software control, music can be 
displayed on the screen or on paper with a printer and 
edited, manipulated and rearranged as extensively as 
the program allows. 

l'laving live (with or without a prerecorded accom- 
paniment) is enhanced h\ a swnlicsizcr. because il can 
produce many "fat." interesting sounds. A performer 
can create full, aurally rewarding music using onlv a 
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ICtly what our next program docs. 

Scroll Over Beethoven 

A line of MIDI software for the Amiga from Cherry 
.lie Technologies (some of which have educational 
d recreational features) promises to establish this 
tnputer at the forefront of MIDI applications, both 
ofessionally and in the home. Harmony, released con- 
rremly with the Amiga, is an accompaniment pro- 
am developed jointly by Cherry Lane and Carnegie- 



■w notes. Blocked chords, one-handed melodies or 
ren one finger are sometimes al! that's needed. 
Euphonious Effects 

The equipment dial's available for professional per- 
:>rmance is a musician's delight. If vou've already 
eveloped your chops on a guitar, as opposed to a key 
oard, die Roland GR-700 Guitar will sound not only 
:s own internal circuitry, but also that of MIDI key- 
■oard synthesizers, sequencers, drum machines and so 
m. Or maybe you want to gel an acoustic, electric or 
lectronic piano into the act: MIDI Retrofit Kits from 
nite Music will send notes, velocity or pilch from a 
electable area of the piano keyboard (it reads the sus- 
ain pedal, too) through MIDI to a synthesizer, leaving 
he rest of the piano keyboard playable as usual. If vou 
ion't want to haul a piano around, mavbe Cherry Lane 
nakes what you're after: PitchWriter extracts the pitch 
rom a monophonic source (which can be a voice) and 
ends it via MIDI to a synthesizer to play. Want to syn- 
hronizc stage lights with music? With J. L. Cooper's 
dIDl Lighting Controller 1, you can prerecord lighting 
md special effects in synchrony with the music. 
Professional Repercussions 

MIDI systems are employed widely in professional 
ecording studios. Because MIDI synchronizes internal 
iming differences between synthesizers and ancillary 
equipment, thereby providing compatibility, only MIDI 
mils with inherent special qualities (e.g.. a synthesizer 
vhich produces a unique sound) need be carted to and 
rom the studio by a performer cutting a record. In 
act, sometimes a good deal of the performance can be 
ccorded by the artist at home and delivered to the stu- 
lio on disk or multitrack tape. Progressive radio and 
clevision stations and production companies have a 
narketing advantage, because in-house MIDI music stu- 
lios are affordable and very well-suited for making 
ound tracks for commercials. The versatility of synthe- 
izers under MIDI control is so great that a single 
.nowlcdgeable composer can record complete motion 
licture sound tracks, which used to require an entire 
trchestra. 

In (he music industry, and all other industries in 
vhich sound production and recording play a part, 
AlDl is changing what we hear and the role of those 
vho create it. 



Mellon University, incorporating artificial intelligence 
and speech-recognition concepts. As you play on a 
MIDI keyboard, it supplies the accompaniment and fol- 
lows your lead. Texture features an extensive music 
sequencer; it is graphics-oriented, but it does not fea- 
ture standard notation. It utilizes the Amiga's ability to 
overprint graphics on videotape. PitchWriter works with 
Harmony and digitizes pitch from monophonic sources, 
sending them through MIDI to be played by a synthe- 
sizer; this might be a good way to practice playing your 
horn, for instance. 

Cherry Lane is also developing an Amiga music nota- 
tion package and a synthesizer package, the latter using 
digital sampling techniques to create sounds for M1D1- 
based synthesizers. With the exception of Texture 
(SI 99). these programs will retail from S99 to $149 each 
and are planned for release in approximately two- 
month intervals after the introduction of the Amiga. 
(/■in mort details, see out article on Cherry l.tmc Technologies, 
p. 58.— Eds.) 

Last Note 

Watching the home entertainment industry emerge is 
an experience that might move you to visit a music 
retailer- for a demonstration of a keyboard or two. And 
after thai, who knows? With a small MIDI music studio, 
you and your Amiga can start making some incredible 
music. 

Address all author correspondence to Peggy Herrington, 1032 
Forrester St. A'.IL. Albuquerque, \'\1 87102. 
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Cherry Lane Technologies: 
Maestros of Innovative 
Music Software 

By Abigail Reifsnyder Cherry Lane's inexpensive, easy-to-use 

music software for the Amiga places the 
most advanced sound technology literally 
at your fingertips. 





Musicians and computers have traditionally inhabited 
different worlds. Artists need freedom and flexibility; 
computers, by contrast, need rules: nuance is not some- 
thing they understand. In general, musicians have 
shown even more resistance to difficult-to-leam-and-use 
software than either gTaphic artists or writers. Further- 
more, enabling a computer to make music has been an 
expensive endeavor — something many musicians can't 
afford — what with the price of a computer, an interface 
so it can understand instruments or voices and the nec- 
essary software (all this on top of the price of the musi- 
cian's own instrument). 

The Amiga is changing all that, and Cherry Lane 
Technologies, the one-year-old computer hardware and 
software division of music publisher Cherry Lane, is 
playing a key role in this change. What word processors 
have done for writers and spreadsheets have done for 
businesses. Cherry Lane believes it can do for musi- 
cians with a series of integrated music software for the 
Amiga, 

"The Amiga is the machine that answers all of our 
questions," explains Cherry Lane Technologies Presi- 
dent David Archambault. "It has superbly designed 
internal sound capabilities, the machine is relatively 
inexpensive, it has unbelievable speed and color graph- 
ics. . .. We see it as a real opportunity for us to develop 
a fully integrated, sophisticated package of music prod- 
ucts right up front rather than a whole bunch of little 
pieces here, there and everywhere." 

Harmony 

The company's first release for the Amiga, Harmony 
($79), appears on the surface to be a relatively simple 
accompaniment program. In fact, it is only simple in its 



use; what's going on in the machine is some very soph is- 
ticated sound production (courtesy of Amiga's sound 
chip) combined with artificial intelligence capabilities 
(courtesy of Roger Dannenberg, Research Computer 
Scientist al Carnegie-Mellon University) that allow the 
machine lo actually listen to the performer and adjust 
its accompaniment accordingly. 

The program offers a choice of songs (from (he 
Beatles and Lionel Richie initially); the performer then 
selects one of the five parts to plav or sing. As [be 
music is displayed on the screen, the musician per- 
forms the part while the Amiga or a synthesizer 
attached to the Amiga generates the four-part accom- 
paniment. If the musician slows down, the accompani- 
ment slows down; if the musician plays softly, the 
accompaniment plays softly: and if the musician jumps 
ahead in the score, the computer recognizes this and 
jumps ahead too. 

Dannenberg explains what's going on: "It uses some 
pattern-matching techniques to compare what you play 
against the score that's stored in the computer. That 
means you only have to get close to what's stored in the 
computer, so you're allowed to make mistakes and it 
will recognize them as mistakes and not be fooled. 
Then the output of this pattern-matching process tells 
the Amiga where you are in the piece so that the com- 
puter can tell if you're speeding up or slowing down 
and then do the appropriate things with the accompan- 
iment. In a way, you can think of it as a computer 
model of an actual human accompanist. . .." 

Binary Jam 

Another important difference between this and other 
accompaniment programs is that the music was re- 
corded into the computer by live musicians. "We are all 
very conscious of the musical needs of these programs 
as well as the technical needs," says Dannenberg. "If 
you've ever heard a computer performance of a piece 
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of music done mechanically, il sounds really lifeless 
because every single quarter noie is exactly the same 
and all the notes are subdivided very precisely." 

Having the music performed by real people gives it 
more life, making it more like a human accompanist. It 
also created one of the hardest problems for the Cherry 
Lane programmers to overcome, because the music dis- 
played on the screen is not actually the music being 
performed. Each score is entered into the computer 
twice, once for the visual display and once for the per- 
formance. This is where the Amiga Interface technol- 
ogy becomes so important since the program must 
compare what you play to what it is playing to the 
graphics display of the score. 

According to Bill Buxten, Research Scientist at the 
University of Toronto's Computer Systems Research 
Institute and consultant to Cherry Lane, "in manv ways, 
[Harmmiy] appears to be a very simple program, but 
that's the point. The operation is almost trivial; it's how 
you use it. The assumption is that the benefits accrue 
in the process of using il and not in the fascination of 
figuring out how the damn thing works." 

No Baloney 

Archambault stresses the reasonable cost and accessi- 
bility of the program. MIDI interfaces and sophisticated 
synthesizers are not necessary. You can play a part 
using the Cherry Lane-developed and manufactured 
(and Commodore-marketed) keyboard, or you can use 
Cherry Lane's Amiga I'itrliWriter with a microphone to 
sing into the computer. 

Cherry Lane is also developing a PitchW'riter for gui- 
tars. Of course, an Amiga MIDI interface is also avail- 
able (S49). "We decided a long time ago that we wanted 
to keep the pricing relatively low," explains Archam- 
bault. "The machines that people buy are expensive 
enough. We're selling to a market where, to a large 
extent, the musicians can barely afford their instru- 
ments. If, once they buy their instruments, we expect 
them to go and spend another couple thousand dollars 
on a computer, then another S">00 to $1000 to get 
something to do with it, then we're just going to con- 
tinue to limit the market. We decided this was just 
baloney." 

Texture 

This same philosophy of musical integrity coupled 
with ease of use and reasonable cost has characterized 
all of Chervv Lane's efforts for the Amiga. Its next 
product, to be released in the fall, will be an enhanced 
version of its Texture program (Sl*!->), previously re- 
leased for the IBM PC: and Apple II. 

Texture was designed and programmed by Roger Pow- 
ell, Cherry Lane's Director of Product Development 
and keyboardist for Todd Rundgren and Utopia. A 
sophisticated composition program. Texture grew out of 
Powell's own needs to be able to control synthesizers 
while retaining the spontaneity important to music 
composition. Willi a keyboard connected to the com- 
puter, the composer can plav pieces of music which are 
then assigned to up to eight different tracks ill l he com- 
puter. Each track, as well as each individual note and 
event within the track, can be manipulated separately. 
All eight tracks taken together for a certain length of 



lime form a "pattern," which can also be manipulated 
through various commands and eventually strung 
together to form a complete score. 

"It's basically a toolbox," Powell says, "of a lot of dif- 
ferent manipulations you can perform afteryou've record 
ed the material. For instance, you can rotate melodies 
within their boundaries so that the notes at the begin- 
ning appear at the end. You can scale the time of 
events so that one track will play everything with 
slightly longer times than the one underneath it. You 
can filter out ranges of pitch data you don't want, or 
perform transpositions so that what you record can 
instantly be played back in another key that may be 
difficult for you to play. You can alter the speed and 
tempo at any point. It also has a built-in editor that 
allows you to zero in on every single event on the 
track." 

In its current IBM and Apple versions, the program 
is without a doubt sophisticated, but, like the early 
word processors, is also difficult for die computer neo- 
phyte to operate. "Obviously, the advantages of a more 
capable computer like the Amiga offer the real future 
of a program like this," Powell says. "What I have right 
now is this toolbox of all these commands and maniui 
lations and special capabilities, and what we're rc;tllv 
looking for is a more sophisticated user interface." 

For example, in the current Jfftfon, if you want to 
erase a section of a track, setting the boundaries and 
executing the deletion involves a whole series of 
prompts in which the composer musl enter specific 
numbers to indicate positions on the track. Because the 
Amiga is more powerful, especially in its graphics capa- 
bilities, such tasks will be ®rried out by simply point- 
ing with the mouse to a graphics representation of that 
track on the screen. This IHnd of change has the added 
advantage of clearing the Screen — filled, in the current 




Musical integrity, ease 

of use and reasonable 

cost characterize all of 

Cherry Lane's efforts 

for the Amiga. 

versions, by command and menu boxes — so thai more 
of the musical score can be displayed. The Amiga's 
color capabilities will allow further enhancements such 
as color coding of certain operations or tracks so the 
composer will have to remember fewer commands. 

Piano Roll 

Powell also plans io use "piano-roll" notation in the 
program instead of traditional music notation. A more 
intuitive form of notation, piano-roll notation is a grid 
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where the horizontal axis represents time and the verti- 
cal axis represents pilch. Notes are horizontal lines _^^^ 
positioned according to their pitch and running along 
for a specified amount of time. Thus,. if one voice plays 
middle C for four beats, it would appear toward the 
middle of the screen and be four units of time long. If 
a second voice were to come in halfway through at high 
C, its line would be at the top of the screen (to indicate 
the higher pitch), but beginning after two time units of 
the first note. 

One advantage of this form of notation is that it 
makes it easier to see at a glance events that are occur- 
ring simultaneously. Since it is more intuitive, it also 
means that musicians who can't read music will still be 
able to compose. (Powell is considering programming 
an add-on module dial will translate scores composed 
using piano-roll notation into traditional notation.) 

Powell hopes to add a number of other features to 
the Amiga version. "I've got a list of about 16 other 
manipulations that I'd like to be able to perform on the 
note stream," he explains, "including a fair amount of 
automatic note generation. For example, if you have 
the grid on the screen and you draw a line across there 
with squiggles in it, il would generate a melody that 
would follow that basic trajectory. You could specify 
that the melody should happen not just as random 
notes picked off the keyboard, but that the notes would 
be coerced into Fitting into a certain coherent scale. . .1 
can sec a whole set of things like this where you 
wouldn't need keyboard input. And it opens up possi- 
bilities for musicians who play specific instruments 
because vou're not locked into your own technique or 
your owti biases that you've developed over the vears. Ii 
gets more directly at the composition process, instead 
of having to filler all your ideas through a mechanical 
device like a keyboard. Basically, it's 'gesture-oriented' 
creation of music." 

Nice Gesture 

"Gesture" is a popular word around Cherry Lane. 
Bill Buxton, the designer of a soon-to-be-released tradi- 
tional music notation program from Cherry Lane, 
developed his program (as of yet unnamed, unpriced) 
to be "gesture-oriented" from a desire to make com- 
puters easier to use. He explains: "One of the things 
that always struck me is that things like pop-up and 
pull-down menus often mean that it takes two or three 
steps to do what you should be able to do with one 
gesture. I wanted to develop software where you show 
the computer what you want in a manner that is really 
analogous to what I call "chalk talk" — what the coach 
does at half-time in a football game — where sou circle 
the things you want and just drag them to where they 
go, much like the way you would lay out plays." 

The implementation of the gesture concept in a 
music-writing program is amazingly simple: a music 
staff appears on screen with the insertion point indi- 
cated by a ladder going vertically through and extend- 
ing above and below it. To place a quarter note, you 
simply move the mouse pointer to that spot, click down 



and drag up. Similarly, if you want to place an eighth 
note, instead of just dragging up. vou drag up then 
down — asxif drawing the flag on an eighth note. A six- 
teenth nose is created by going up. down, then up 
again. In other winds, vou go up and down for as many 
flags as aifton the note. 

The oilier basic commands are equally straightfor- 
ward, for example, moving, inserting or erasing single 
notes or blocks of notes is easily accomplished through 
simple operations with the mouse. 

Next to simplicity. Buxten's objective was to show as 
much oi the actual music on si urn a- possible. "Screen 
real estate is still al quite a premium," he explains, "so 
you don't want to have a lot of il taken up by all these 
commands and- so on; you want to use it for useful 
information. Bv having this chalk-talk type approach, 
you get it right. You don't need to cover up material 
with command information because it's right there 
immediately at your fingertips." 

Other Selections 

Scheduled to be released around the same time as 
Texture is a sound sampling package whereby the com- 
puter digitizes a "sample" of anv sound — noise, voice, 
instrument — and extrapolates it over the full range of 
the keyboard. This gives the keyboard player the ability 
to generate completely unique sounds, as well as real 
piano or trumpet sounds, etc., from the keyboard 

The company also has a line of educational music 
software, including an ear-training program, that it 
plans to port to the Amiga from the IBM PC and Apple 
II. Translations of existing software will not be their 
main thrust, however, because they feel the Amiga is 
capable of so much more than the machines for which 
these programs were originally created. 

Significantly, all the programs Cherry Lane is creat- 
ing for the Amiga use the same basic data structure so 
you can use them together. Cherry Lane coordinated 
their work with Amiga to make sure the structure corre- 
sponds to the Amiga's music software. By giving each 
program a reasonable price and making sure tliev work 
together, the company hopes that musicians who buy 
one program will come back for more. Future releases 
are likely lo include such programs as a voice editor to 
modify sounds and switch instruments, and voice- 
library management lo keep track of the "voices" cre- 
ated with the sound sa 
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Artistic License 



One thing is sure: Both the company as a whole and 
its individuals are committed to the Amiga. Cherry 
Lane Product Manager Leo Clark sums it up convinc- 
ingly: "I don't own a synthesizer; I don't have a com- 
puter. The only thing 1 have is an upright piano. But 
looking at the Amiga. I'll finally break down and take 
money out of my pocket and buy one. I don't like hav- 
ing my hands tied with music programs. Most of the 
programs we do remove constraints, but we're limited 
by the hardware. However, with the Amiga, you have so 
many options you can run wild. It's never good to tie 
an artist's hands, and the Amiga gives you freedom. 
That's the most important thing." 

;\thi>T\s all author corirsjiondence to Abigail Reifsnyder, 217 
£ 85th St., Suite 396. Xnu York. AT 10028. 
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OK. Enough small talk. You have 
the ideas and we want them. We 
know that you have been thinking and 
scheming and plotting and jotting 
down notes and even writing. Nice, 
neat, double-spaced, typewritten arti- 
cles, secreted away in desks, closets, 
and fruit jars buried in the backyard. 
Don't deny it. You're an author. You 
know it and we know it. So why not 
give up this coy charade of anonymity 
and face facts? 

Sooner or later you are going to 
mail us your compositions with a self- 
addressed stamped envelope (even 
though you are pretty sure we will buy 
your article and use the stamps for 
something else). And you are going to 
sit back as it nothing were going on, 
waiting those two to six weeks while 
we read it over, ponder, discuss and 
decide. "The longer they take, the 
better my chances," you will say to 
yourself, but we both know how confi- 
dent you are. Oh sure. We might take 
our sweet time, but in the end we are 
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AmigaWorld 

80 Pine Street 
Peterborough, New Hampshire 03458 



going to buy your Amiga article be- 
cause it is unique, interesting, useful, 
provocative, erudite and, to put it 
bluntly, damn good. 

It's inevitable, but maybe you want 
to toy with us a little longer, hold out 
until we squirm. Perhaps you will write 
to us and ask for a copy of the au- 
thor's guidelines, even though you 
don't really need them, just to make 
us suffer for an extra week or two. 

Well, two can play at that game. If 
you don't send us your Amiga-related 
article in the next few weeks, we 
might just pretend you don't exist. We 
will just sit here at 
AmigaWorld 
Submissions 
80 Pine St. 

Peterborough, NH 03458 
buffing our fingernails and counting 
snowfiakes until you break down, de- 
cide enough is enough and send in 
your work. 

We will see who is the 
stronger. . .won't we? 
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Programming in C: s 
Speaking the Amiga's Language 



By Sheldon Leemon 
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You might say that the Amiga was responsible for 
introducing mo to lite (.'. programming language. In 
[984 I was fortunate enough to see an early prototype 
of what was then being called the Amiga Lorraine. I 
was of course impressed with ihe graphics and sound 
demonstrations. But I was even mine impressed with 
the fact thai those programs had been written in a 
high-level language called C. Up until that time, I had 
assumed that you just couldn't get lhat kind of perfor- 
mance out of a microcomputer without resorting to 
tedious assembly-language programming. Although I 
had heard a little about C in the past. I sucldenlv 
wanted to know a lot more. 

Unix 

Even as late as a year and a half ago, however, there 
was not much information available for programming 
in C on microcomputers, at least not in books (hat 
appeared in my local bookstore. Thai's because CI was 
designed as pari ol the Unix operating system, which is 
used mostly- on mainframe and minicomputers. (Unix 
itself is written in C) '['hough Unix is a very powerful 
and flexible operating system (developed by AT&T's 
Bell Laboratories subsidiary), it has not gained wide- 
spread acceptance for use on microcomputers as of yet. 
for one thing, Unix has a reputation for being so com- 
plex thai onlv programmers who work with it day after 



day really get to know and like it. For another, the Unix 
operating system usually includes a host of utility pro- 
grams, making the size of the complete system fat- 
larger than those commonly associated with 
microcomputers. 

Language of Choice 

While microcomputers have not advanced quite far 
enough to reach the point where ihey comfortably sup- 
port Unix, they have certainly reached the point where 
ihcy are ready for C. With older 8-bit micros, there are 
two factors thai make assembly-language programming 
almost a necessity. First, these processors are relatively 
slow, so only machine-language programs run quickly 
enough to achieve acceptable performance. Second, 
these machines are limited to 64K of memory (without 
using tricky bank-switching techniques). Thus, they 
require the compact coding that can only be achieved 
through the use of assembly language. 

When the IBM PC was introduced, it may not have 
represented a startling technological breakthrough, but 
it did at least present a system that used a slightly faster 
microprocessor and that allowed for more RAM and 
large! mass storage than was previously available. On 
the software front, litis meant thai developers had a 
mote fertile environment in which to develop pro- 
grams that were more powerful and easier to use. 

Writing Luge, full [calmed programs on the order of 
Lotus l-2-.'i, however, is a massive undertaking. While 
assembly language affords good performance and com- 
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pad code size, it is very difficult and time-consuming to 
develop extremely large machine-language applications, 
and once such applications are developed, it is difficult 
to maintain and update them. What was needed was a 
language that offered some of the advantages of a high- 
level language, such as shorter development time and 
ease of maintenance, and yet produced programs that 
could lit in a 2T><iK. machine and offer good speed. For 
an increasingly large number of software developers, 
the C language seemed to offer the best range of fea- 
tures. As a result, C has become the language of choice 
for snftware development on l he IBM PC and similar 
microcomputers. 

Features 

The ('. language has many features thai make it a suit- 
able language for software development. It is a modern, 
structured language. Its design philosophy is based on 
the use of subprograms called functions. Kaeh function 
that vou create is a small, self-contained program that 
performs a particular task. This allows the programmer 
to break down the overall task into manageable mod- 
ules. F.ach module can be independently tested and 
debugged; when perfected, it can be incorporated into 
larger functions that perforin more complex tasks. This 
modularity not only makes it easier to write and main- 



tain programs, but it also helps to eliminate duplication 
of effort. If you are writing several programs that each 
require the user to enter some specific kind ol informa- 
tion (such as an amount expressed in dollars and 
cents), you can create one general module that will 
prompt the user and accept the input, and use the 
same module in each of your programs. In fact, com- 
mercial libraries of such commonly-used modules can 
be purchased. 

Another feature of C is the kind of output it gener- 
ates. Most C compilers create machine-language code 
thai uses the same format as assembly-language pro- 
grams. Such programs may run faster than compiled 
languages that generate semi-interpreted code, and they 
do not require any special support programs to run 
litem, making them easy to operate and easy lo distrib- 
ute. The programs created by a (.'. compiler can be rela- 
tively compact. For one thing, C. is not a big language. 
At the core level, C has only about a dozen keywords 
that could be considered commands. All of its input/ 
output functions, such as printing to the display screen, 
are included as a standard library of functions. In some 
cases, il is possible to compile a program using only 
those functions that are actually used in the program. 
thus reducing the overhead requirements of the final 
program. 

Although C is a high-level language, it works closer to 
ihe machine level than manv such languages. It has a 
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number of operators thai manipulate individual bit 
fields of data, which makes hardware-intensive program- 
ming easier. It also has good facilities for integrating 
machine language into a program to speed up those 
portions where time-intensive computation occurs. 

Finally, C offers a fair degree of portability. Though 
in theorv. there is not an "official" standard version of 
the language yet, in practice, versions of the language 
that are available for a wide range of computers, from 
micros to mainframes, are very similar. Of course, pro- 
grams (hat include anv kind of graphics generally use 
very hardware-specific display methods, making it hard 
to convert them for use on computers with different 
types of display hardware. Still, by isolating these dis- 
play routines into a small group of distinct functions, C 
programmers need only to convert these functions to 
enable their programs to operate on another machine. 
This makes it much easier to convert a C program writ- 
ten for the IBM PC to the Amiga than it would be to 
convert a similar program from IBM Basic to the dis- 
tinct Basic dialect used on the Amiga. 

Amiga and C 

In addition to die inherent virtues of the C program- 
ming language, the features of the Amiga are such that 
the computer lends itself particularly well to the devel- 
opment of software written in C. It has plenty of mem- 



ory, boil) for creating and executing large C programs, 
lis use of large, special-function coprocessors to take 
care of time-intensive tasks, such as graphics display 
management and animation, sound and disk I/O, frees 
the main microprocessor to run at a high rate of speed. 
This means that some C programs which would execute 
too slowly on other microcomputers, will perform very 
well on the Amiga. 

Another strong factor in its favor is that the Amiga 
operating system is designed to work with C programs. 
In fact, ihe operating system itself is partly written in C. 
One of die main features of the Amiga operating sys- 
tem is that it offers support libraries of functions that 
allow programmers to easily take advantage of its 
power to display and animate graphics and text, or pro- 
duce sound and speech, etc. These functions are set up 
to mesh perfectly with applications programs written in 
C. In effect, C programmers can use the Amiga operat- 
ing system as if it were a library of functions thai are 
part of the C language. 

Compiling C 

Despite these many advantages, C is still used mostly 
by experienced programmers. There are several reasons 
why newcomers might feel intimidated by the language. 
For one thing, it is a compiled, rather than an inter- 
preted, language. Using an interpreted language like 
Basic is a very interactive experience, it has a built-in 




Lattice: The Developers of Amiga's C 



When Commodore-Amiga set out to acquire a C com- 
piler for the Amiga, they turned to Lattice Inc. While 
the name Lattice may not ring any bells with you, it is a 
familiar one to software developers. Hundreds of the 
best known programs for the IBM PC were written in 
Lattice C. Among them arc dBase III, Wordstar 2(11)0. 
the Smart Soli ware System, the Perfect famil) ol pro- 
grams and the Soicim/ll'S line of programs, which 
includes SuperCalcS. 

Beginnings 

Lattice was founded in 1981, but its three principals. 
Si or llersee, 1'iancis Lynch and Dave Schmitt, had 
known each other for several years prior to its incep- 
tion, having worked together in the software field. The 
company started with a compiler for minicomputers, 
and in 1982 released its compiler for the IBM PC. 
Though Lattice was itself a small company, the product 
was soon picked up bv both Lifeboat Associates and 
Microsoft, who were able to give it widespread distribu- 
tion. The IBM PC version of the compiler has won 
broad critical acclaim from the computer press, and its 
users currenlh luunbei more than .".0,1)0(1. 

Steve llersee. Director of Marketing for Lattice, attri- 
butes its success to what he calls "egoless program- 



ming." "We're not interested in proving that we can 
write better code than anyone else,'" he says. "Our pri- 
mary concern has always been meeting the needs of 
our users." 

Although best known for its IBM PC compiler. Lat- 
tice has also done specialized software development for 
Tandy. Sony. Texas Instruments and IBM, among oth- 
ers. Nor is it a stranger to b80()()-based systems such as 
the Amiga, Inning already developed C compilers for 
computers running under the CP/M-68K operating sys- 
tem, and for the Sinclair QL, a (i8()()8 system popular 
in Europe. The compiler thai Lattice developed for the 
Amiga is thus a mature product, even though it was 
written for such a revolutionary new computer. 

The Family that Works Together 

Hei see emphasizes thai Lattice has developed a fam- 
ily of products thai work together, numbering 38 in all. 
He is quick to point oul thai Commodore commis- 
sioned Lattice not only to write the native Amiga ver- 
sion, but also to develop Amiga compilers for the Sun 
Microsystems and Stride liSOOO development systems 
and a cross-compiler that runs on the IBM PC. "This is 
sign il Kant." he said, "because ii shows thai Commodore 
is interested in supporting the whole spectrum of devel- 
opers, from the smallest to the largest." 

All of these versions of the Lattice compilers func- 
tion identically, so developers who are familiar with 
any of them will have no problem using the Amiga ver- 
sion. Lattice has also made efforts to ensure that 
besides being internally consistent, its line of compilers 
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edilor. and after you enter a line of code you need only 
type RUN to see the program execute. Some Basics 
even provide syntax checking on entry, so that you get 
instant feedback if you make a tvping mistake. After 
running the program, if it doesn't function properly, 
you just list the bad lines, make some changes and run 
l be program again. 

With a compiled language, you must first compose 
the source code using a text editor. Then, you use the 
compiler to change the source code to object code. 
Finally, you use a linker program to convert the object 
code to an executable format. If an error occurs at any 
stage (due to a typographical error in the source code, 
for instance), the whole procedure must be repealed 
again until the compilation process is successful. Only 
then can you run the program to determine whether or 
not it does what you want it to do. If it doesn't, you've 
got to load your text editor and trv again. This is a far 
cry from Basic, where you type PRINT "HELLO", and 
the computer simply does it. 

Newer is Nicer 

Lately, however, C has been made a lot more friendly 
fid [he less-experienced programmer. Vcn sophisti 
cated program text editors are now available, some of 
which can even perform syntax checking, so that you 
don't have to wait until compiling time to discover syn- 
tax errors. Some interpreted versions of C have also 



appeared. These allow a programmer to develop pro- 
grams in an interactive environment that is much more 
like Basic. The difference is (hat once programs have 
been written using the interpreter, they can then be 
compiled and run with a speed that Basic can't touch. 

The atmosphere provided by the Amiga is much 
friendlier to such development than that of most micro- 
computers, even if you choose to use a C compiler 
instead of an interpreter. For one thing, the Amiga is a 
multitasking system. So instead of loading a text editor. 
a compiler and a linker in sequence every time you 
want to make a program change, it should be possible 
(if you have enough memory) to have each of these pro- 
grams functioning simultaneously. Although compiling 
and linking is usuallv a multistage process. AmigaDOS 
allows vou to set up batch jobs that will perform the 
whole process automatically. Finally, if you have 
enough memory, you can use the AmigaDOS RAM 
device to put your files in a super-fast RAM disk, which 
will speed compiling time dramatically. 

"C'ing is Believing 

Despite its reputation as a language for skilled pro- 
grammers, C is not much more difficult to master than 
a language like Basic. Perhaps the best way to convince 
you is to show you an example of a C program. The 
following are listings of two programs, one in C and 
one in Basic. Each produces a temperature conversion 
table from Fahrenheit to Celsius in steps of 20 degrees 
Fahrenheit, which looks like this: 

-17.8 

20 - 6.7 
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conform as closely as possible to industry standards, so 
as to afford maximum portability. They have made sure 
thai their version of the language is in close conformity 
with the Unix System V standard. Hersee himself is a 
member of the ANSI committee that is currently work- 
ing on standardization of the C language. 

In addition to its C compilers. Lattice offers a num- 
ber of programmer's utilities and function libraries, 
many of which should be available for the Amiga 
shortly after its release. Nor is Lattice alone in support- 
ing its compilers with auxiliary programs. Outside ven- 
dors distribute dozens of such products, like "smart" 
editors thai can perform program syntax entry, C inter- 
preters that provide an interactive development envi- 
ronment for programs that will later be compiled and 
function libraries that provide the "building blocks" for 
applications like custom databases. 

Fulfilling a Promise 

While you may not be interested in programming at 
all, the availability of Lattice C and other C develop- 
ment tools, including cross compilers, for the Amiga is 
still very significant. Such widely used, well supported 
software development tools that encourage portability 
ol programs from one microcomputer to another will 
spur the earlv production of the kind of software that 
fulfills the promise of the Amiga's powerful hardware. 
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300 
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The C program is taken from page 8 of the classic text, 
The C Programming Language, by Kernighan and Ritchie. 

/* print Fahrenheit-Celsius table 
for f=0, 20... .. 30(1 */ 

maim I 

J 

int lower, upper, step; 

float fahr, eclsius; 



lower = 0; 



*/ 



upper = 300; 
step = 20; 



I* lower limit of tem- 
perature table 

r* upper limit */ 
I* step size */ 



fahr = lower; 

while (fahr < = upper) { 

Celsius = (5.0/9.0)*(fahr - 32.0); 

printf("%4.0f %6.1f\n", fahr, Celsius); 

fahr = fahr + step; 
} 
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Here is the equivalent program in the dialect of 
Microsoft Basic found on MS-DOS machines like the 
IBM PC: 

10 REM print Fahrenheit-Celsius table 
20 REM 

30 DEFINT L,U,S 
10 DEFSNG C.I- 
50 REM 
60 LOWER = 
70 UPPER = 300 
80 SLIP = 20 
90 REM 

100 WHILE (FAHR < = UPPER) 
110 CELSIUS = (5/9)*(FAHR- 32) 
120 PRINT USING "####" -FAHR; 
130 PRINT USING "######.#" ; CELSIUS 
140 FAHR = FAHR + SLIP 
150 WEND 

Basic Comparison 

As you can see, the two programs are not all that 
different. Let's compare them line by line. To begin 
with, you will notice that the C program has no line 
numbers. The format of C is very free, and a single 
statement can take up one line, or many fines. This 
allows the programmer to make the program neat and 
readable. The first statement, which starts with the char- 
acters /* is a remark, corresponding to the REM state- 
ment in tine 10 of the Basic program. In C, the remark 
can extend over many lines until the closing */ 
characters. 

Next comes the line Main( ). This defines the func- 
tion named Main. C programs arc made up of func- 
tions, which are small subprograms. Every C program 
has at least one function, called Main, with which the 
program starts its execution. The parentheses after the 
function name show that it is a function. Some func- 
tions contain the names of variables that the function 
operates upon (called parameters) within these paren- 
theses, but Main( ) doesn't use any, and thus is said to 
have an empty parameter lis!. 

After the name of the function comes a { (brace) 
character. These braces are plentiful in C programs; 
they are used to mark the beginning and end of func- 
tions and the beginning and end of compound state- 
ments within a function. As shown here, most 
programmers use different levels of indentation to help 
group the various pairs of braces together. 

After the initial brace come two strange looking 
statements: 

inl lower, upper, step; 
float fahr, Celsius; 

These are roughly equivalent to the DEFINT and 
DEFSNG statements in lines 30 and 40 of the Basic pro- 
gram. To tell the truth, though, those Basic lines were 
added more as a point of reference than anything else. 
Basic is not a strongly typed language; vim don'i really 
have to specify to what kind of storage class a variable 
belongs (although most Basics give you the option to 
specify that it be stored as an integer and not in float- 



ing point representation). With C, these statements are 
not optional. Whenever you want to use a variable, you 
must declare ahead of time whether it's an integer, a 
floating point or a text character string. These declara- 
tions are made in a block at the top of the function 
definition. 

When we compare the body of the program, we find 
that there are only two major differences. (One minor 
change in the Basic program was to change the variable 
name "STEP" to "STOP", because the former is a Basic 
keyword.) The first is that Basic uses the Wend state- 
ment to define the end of the While statement. C 
accomplishes this by enclosing the whole body of t lie 
While statement within braces. 

The other major difference is the way in which the 
results are printed. The C program uses a function 
called Prinlf( ). which is not a part of the language pro- 
gram, but a part of the standard library of I/O routines, 
This is an example of a function that takes parameters; 
the text and variables that appear within the parenthe- 
ses make up the data upon which the function operates. 
It performs roughly the same task as Basic's Print Using 
command. 

The % and "f" characters are used to specify that a 
decimal number is to be formatted, and the numbers 
4.0 and 6.1 are used to specify that the numbers are to 
be printed with four digits before the decimal place 
and none after, and six digits before the decimal place 
and one after, respectively. The Basic Print Using tem- 
plates "####" and "######.#" do roughly the same 
thing. The C Printf( ) function allows for multiple sub- 
stitutions, while separate Basic statements are required 
for each formatted column. 

Not Hard to "C" 

It should be clear from the above example that once 
you get past the formal requirements of function 
names, the braces and declaring variables, C is not as 
alien as you might have thought. This is not to say that 
C is just Basic in another disguise. There are a number 
of powerful features found in C that are quite different 
from Basic. However, there are enough similarities so 
that the beginning programmer can get started and can 
take in the differences little by little. 

For most Basic programmers, these added features 
will be quite welcome. For example, C has a multitude 
of powerful math and logical operators. The statement 
Fahr + = Step; may be less recognizable than Fahr = 
Fahr + Step, but it is a lot easier to type. C allows you 
to use either form. Programmers used to Basic, where 
If-Then-Else statements are limited to a single line, will 
appreciate the fact that in C, If and Else clauses can 
contain as many statements as desired. 

It is obviously beyond tile scope of this article to 
acquaint the uninitiated with all of the delights of C 
programming. Hopefully, it will spur the interest of 
some readers enough to investigate further. The happy 
reader who docs so will find much more material avail- 
able than when I began a year and a half ago. Many of 
the larger bookstores have several C titles available; I've 
seen some with over a dozen. 

Wliere to Look 

The following bibliography is a somewhat random 
sampling of titles that I have seen recently. The Ker- 
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nighan ami Ritchie book is the standard reference 
work; it defines the core elements of the language, and 
is often referred to simply as "K&R," or "the White 
Bible." It is a reference that belongs on every C pro- 
grammer's shelf, but it is as dry as dust and definitely 
not a work to be approached lightly by the beginner. 
The next two books on the list are representative of the 
"first wave" of C books for microcomputer program- 
mers. Thev arc thorough vet understandable. The rest 
are newer, and though generally not as comprehensive 
(with the exception of Wake, Plata and Martin, which is 
500 pages), thev arc very easy for the beginner to 
understand. 



Selected Bibliography 

Kernighan and Ritchie, The C Programming Language 

(Prentice-Hall, 1978) 
Kochan, Stephen G., Programming in C (Hayden, 1983) 
Purduin, Jack, C Programming Guide (QUE, 1983) 
Stewart, Warren A., Surcfur Programming in C (TAB, 

1985) 
Traister, Robert, Going from BASIC to C (Prentice-Hall, 

1985) 
Waite. Praia and Martin, C Primer Plus (Sams, 1984) 
Wormian and Sidebottom, The C Programming Tutor 

(Brady, 1984) 
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AMIGA 



Now Available In Atlanta 



CPU-Motorola 68000 (16/32 bit) 

256K RAM, expandable to 512K 
External expansion up to 8 MB 
192K ROM 
3 CUSTOM CHIP5 

COLOR VIDEO 

DISPLAY— RGB. Composite or Color TV 
■4.096 colors available 
Highest resolution — 640x400 

TWO-BUTTON MOUSE 

KEYBOARD— 69 keys Numeric pad 

BUILT-IN DISK DRIVE— 3' :'■ 880 K 

SOFTWARE 

PERIPHERALS 

FULL SERVICE 



THE 




STORE 



AKERS MILL SQUARE 2969C Cobb Parkway 
Atlanta, Georgia 30339 (404) 952-6625 
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Distortion-Free Digital 
Color Separated Image 
Created on the Amiga. 



==:imageSet 



■corp. 
408 720-9994 



1307 S. Mary Ave. 

Suite 209 

Sunnyvale, CA 94087 



MAKE YOUR 

IMAGES 
SUITABLE FOR 
REPRODUCTION 

NEW PROCESS 
DIGITAL COLOR SEPARATION" 

Color Images direct from your disk 

to Printing Color Separator! 

Forget the poor quality from computer printers. 

Forget the distortions created by photographing the 

screen. Digital process creates Pixel Perfect * images 

for print reproduction. 

Process also available for IBM PC "7 

Compatibles and Apple Macintosh '". Digital 

Process can create black and white images 

for manuals and ads. 
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i aximillian'", from Tardis Software, is a 
breakthrough in software synergy, providing 
the standard set of business functions integrated 
but not hardwired together. 

Our standard modules, spreadsheet with 
data base, word processor, graphics, and com- 
munications solve your day-to-day business 
problems. 

But power users need features that compli- 
cate integrated packages, or limit them if left 
out. 

Maximillian provides the unprecedented 
ability to upgrade to our Maxi+ modules in- 
dependently, to provide a custom price/per- 
formance mix to exactly suit your needs. 

And, using MaxiShare" 1 , Maximillian can do 
what no other package does: Share data in 
real-time across the office or across the country! 

Each module can be used stand-alone, but 
when two or more are used together MaxiNet'" 
is active. 

The same MaxiNet 1 " also handles communi- 
cation with another Maximillian to implement 
MaxiShare'" 



EACH MODULE IS PLUG-IN AND TAILOR-MADE FOR THE AMIGA. 
MaxiCalc™ MaxiWord™ MaxiGraph™ MaxiTerm™ 




Maximillian. MaxiCalc, MaxiWord. MaxiGraph and MaxiTWm ate trademarks of Tardio Soltware 
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Maximillian Standard Modules: 

MaxiCalc'" — 256 col by 256 rows, mouse or 
keyboard, simple data base, 

MaxiWord" — memory based, single font, 
word wrap, cut/paste graphs and spread- 
sheet data 

MaxiGraph'" — line, bar and pie charts, hot 
integration with spreadsheet. 

MaxiTerm" — TTY emulation, all baud rates, 
text and Xmodem protocols 

MaxiCalc+, MaxiWord + , MaxiGraph + and 

MaxiTerm+ available 4th quarter 1985. 

Maximillian puts you years ahead, while 

letting you choose the cost effective solution 

you need today! 



Pricing: 

Maximillian: Only $195.00 (includes Maxi- 
Calc, MaxiWord, MaxiGraph and MaxiTerm) 
Available NOW! 

Maxi+ modules: $149.95 each (4th Qtr. 85) 
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Ask us about the Amiga Programmer's Library, 
available now. 
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Metacomco: 

Developers of AmigaDOS 

The name might not be familiar to you, 
but this small English company is the 
First name in systems software 
development for the Amiga. 



One of ihe surprises at the Amiga launch in July was 
the discovery that a small English software company, 
Metacomco, was responsible for the development of sys- 
tems software for the machine. 

AmigaDOS, a central component of the Amiga's 
advanced operating environment, was written at Meta- 
comco. By launch date, they had also supplied Commo- 
dore with cross-development environments, a macro 
assembler. ABasiC, MCC ISO-validated Pascal and Cam- 
bridge Lisp. 

Whence? 

Metacomco was formed just over three years ago. A 
strong "flavor" of Cambridge University pervades the 
company — both of its technical directors, Dr. Tim King 
and Bill Meakin, received degrees there. Bill Meakin 
has overall responsibility for languages and compilers; 
Tim King oversees Metacomco's systems development 
programs. All of Metacomco's employees (about 25 in 
all) exhibit great pride in die company's reputation for 
technical development expertise. Located in Bristol, 
England, the company also has a base in California. 

Who? 

Tim King, 30, Director of Research and Develop- 
ment, joined Metacomco in 1984 after eight years at 
Cambridge University and three at the University of 
Bath. Tim did his doctoral thesis on relational data- 
bases and has a continuing interest in this area. 

In contrast to his colleague's academic background, 
Bill Mcakins' experience lies in the commercial and 
applications areas. One of the company's founders, he 
has spent most of the last three years developing a 
range of Basic interpreters and compilers for Meta- 
comco, in conjuction with Digital Research. 

Why? 

Commodore chose Metacomco to develop the multi- 
tasking AmigaDOS because they wanted a company 
with extensive experience with stale-of-ihe-ari systems 
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software. They also wanted a company that could meet 
the deadline (no small feat) and one that could port key 
programming languages for the Amiga by the launch. 
Metacomco delivered on all counts. 

What? 

What, follows are descriptions of Metacomco's 
AmigaDOS, ABasiC, MCC Pascal and Cambridge Lisp. 
It should be apparent that their pride in "technical 
development expertise" is well founded. 

AmigaDOS 

AmigaDOS is a multiprocessing operating system thai 
allows many jobs to take place simultaneously. Each 
AmigaDOS process represents a particular process of 
the operating system (e.g., the filing system). Onl^a 
process is running at a lime, while other processes are 
either waiting for something to happen or have been 
interrupted and are waiting to be resumed. Each pro- 
cess has a priority associated with it. The process with 
the highest priority that is free to run does so; pro- 
cesses of lower priority run only when those of higher 
priority are wailing. 

In developing AmigaDOS, Metacomco drew heavily 
on an English operating system developed at Cam- 
bridge University, called Tripos. Tripos was designed as 
a powerful tool for computer science research, 

A process called Command Line Interface (CLI) is 
provided for use in AmigaDOS. CLI processes tveai 
command names and then execute them. Commands 
and user programs run under a particular CLI, or 
under the AmigaDOS Workbench." It's possible to have 
multiple ('Lis. each associated with a separate screen 
window. 'Ihe CLI accepts standard command lines, 
which can include command files with parameter sub- 
stitution and command I/O redirection. 

AmigaDOS gives the worn-out phrase '"user-friendly" 
new vitality. Whenever something goes wrong, for 
example, typing WHY displays the reason for the fail- 
ure. If the format of a command is forgotten, typing "?' 
after the command in question displays its template. 

AmigaDOS has about -10 user's commands. These 
include file-utility commands (including a screen and a 
line editor), CLI control commands, command 
sequence control commands and system and storage 
management commands. 





The filing system is hierarchical wiirfno preset limits 
Files and directories are unlimited in size, number and 
depth: only the simple narna^ttre restricted (to 30 char- 
acters). Other fealuresjjHude file comments and 
assignable file protection status. 

AmigaI)QSjj»^afe." Each block has a header that 
points Kibrfffh the next and previous blocks. Therefore, 
an en^re disk can be re-created from one good block. 
T(^o this, the one good block is used to trace back to 
^he core directory in a central track on the disk; from 
there, the pointers to all the Other blocks can be 
recreated. 

Several physical devices and some logical devices are 
provided by AmigaDOS. The physical devices include^^ 
the printer (PRT:), disk drives (e.g., DF():>. serial, and 
parallel ports (SKR: and PAR:) and the RA^flsk 
(RAM:), to name a few. Logical denp^re used to find 
certain files that your prograr^^ffay need. These 
devices use standard naaj^rThat can be reassigned by 
the user to refereufi^iriy directory. 

The follo^i^anguages are supported by 
Amigafi^TC, ABasiC, MCC Pascal 68000 and Cam- 

.isp (Metacomco); Amiga Basic (Microsoft); and 
TLC logo (The Lisp Co.). It also supports a macro 
assembler and a linker. 

ABasiC 

ABasiC was specially designed to access the Amiga's 
graphics, sound and speech capabilities, and is, there- 
fore, an excellent introduction to the powers of the 
machine. It is a port of Metacomco's Basic 68000 inter- 
preter with extensions and alterations. 

The usual features of an interpretive Basic are provided 
in ABasiC: three numeric data types (integer and IEEE sin- 
gle- and double-precision float), arbitrary length strings, 
arrays and serial and random files. In addition, the LIB- 
CALL function provides access to the Amiga's ROM librar- 
ies, as well as anv written by the user. 

With the planned introduction of a compiler, ABasiC 
is an excellent tool for the development of commercial 
applications, as well as for personal use. The most 
prominent features are, however, the graphics, sound 





and speech extensions built into the language. With 
these it is possible to write remarkably short and simple 
programs that create sophisticated effects. 

Some of these commands will be familiar to Basic 
users, but be careful — they have additional parameters 
that add a great range of control and flexibility. 

The Screen statement defines a custom screen, allow- 
ing definition of resolution and color depth. Window 
creates a window and. as an added feature, associates it 
with a Basic file number. The window in which text 
and graphics are to appear can be selected by setting 
the default file for the output. 

^«*&faw and Area draw and fill arbitrary polygons, and 
"Pattern and Linepat set fill and line styles, respectively. 
PenF, PenB and PenO set area foreground, background 
and outline pen color registers. RGB sets the actual 
color representation in a color register. SShape reads a 
rectangle from the screen; GShape writes it out. 

Graphics objects can be saved in disk files in combi- 
nation with the file commands (RGet, RPut or BLoad 
and Bsave). Sound uses the sound generators on any 
combination of the four audio channels. 

Some unusual commands are: Animate, which creates 
a moveable image and sets it in motion; Translate and 
Narrate, which make Basic programs garrulous; and 
Wave, Period and Volume, which control sound 
generation. 

MCC PascaJ 68000 

Pascal was originally designed as a teaching language 
and has become the most popular general program- 
ming language in computer education. MCC Pascal 
6H000 meets the international standard ISO 7185 level 
and has been validated by the British Standards Insti- 
tute, As an implementation of the standard, it will be of 
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Manx Aztec C68k/Am 
The C for the Amiga 

Manx Software Systems will soon release an incredibly 
powerful, portable, and professional C Development System 
for the Amiga microcomputer: 

Manx Aztec C68k/Am 

THE FIRST CHOICE OF PROFESSIONALS 

Manx Aztec C Software Development Systems are used 
widely by professionals to produce software for business, 
educational, scientific, research, and industrial applications. 
Manx Aztec C is the first choice of professional C developers 
because Manx Aztec C Development Systems produce high 
quality code, are unsurpassed for portability, are bundled 
with powerful time saving utilities like make and vi, and 
because Manx Software Systems provides timely technical 
support. 

NATIVE AND CROSS DEVELOPMENT 

Manx Aztec C Software Development Systems are avail- 
able as cross and native development systems. Manx Soft- 
ware Systems has provided C cross development systems 
since 1980. No other C cross development system offers the 
complete, professional cross development environment pro- 
vided by Manx. Every cross development system includes the 
optimized Aztec C compiler; an assembler, linkage editor an 
object file librarian, a full set of UNIX and general utility 
libraries, and in some environments, such as MS-DOS and 
the Apple Macintosh, an array of time saving UNIX utilities 
like make, diff, and vi. 

MULTIPLE LEVELS 

Manx also provides different levels of Aztec C to meet the 
different demands and budgets of a wide range of software 
developers. The commercial system, Manx Aztec C-c, in- 
cludes an optimized C compiler, assembler, linker, object 
librarian, general library routines, library' source, and extend- 
ed library and utility routines. The developer's system, Manx 
Aztec C-d, includes an optimized C compiler, assembler, 
linker, object librarian, and general library routines. The per- 
sona! system, Manx Aztec C-p, includes a less optimized C 
compiler, does not have an assembler, and has fewer library 
and utility routines. Each system is unbeatable for price- 
performance. Each system is upgradable 

Prices: 

Manx Aztec C68k/Am-c $499 

Manx Aztec C68k/Am-d $299 

Manx Aztec C68k/Am-p S199 

Manx Aztec MS-DOS to C68k/Am Cross . . . $500 

To order or for information call 1-800-221-0440, 
1-800-TEC WARE, or 201-530-7997. Orders can be payed 
via check, COD, VISA, MASTER CARD, American Express, 
or net 30 to qualified customers. 

Portability: Manx Aztec C is also available for the Macin- 
tosh, MS-DOS, CP/M-86, CP/M-80. APPLE //, TRS-80, and 
Commodore 64/128. 



interest to educational establishments and to any devel- 
opers .seeking portable code. 

MCC Pascal is a one-pass native code compiler. The 
translator provides clear, helpful error messages in the 
case of syntax errors. One unusual feature is the provi- 
sion of a runtime debug package. As an option, the 
translator produces "slow" code, incorporating check- 
ing and line number information. The source lines in 
which errors occur are identified at runtime. 

Subroutines written in C are accessible through MCC 
Pascal's C interlace. These include the whole of the 
Amiga's graphics, sound and speech libraries. 

Cambridge Lisp 

Lisp is one of the oldesl computer languages, having 
been developed in lilfw. It is a non-algorithmic, symbol- 
processing language used often in artificial intelligence 
research. It offers a flexibility of data and control struc- 
tures unavailable in other languages, 

The popularity of Lisp has been growing along with 
the rising interest in expert systems, a practical applica- 
tion of artificial intelligence research. Lisp has been 
used extensively as a base language for expert systems 
development. 

The provision of the full-function Cambridge Lisp on the 
Amiga represents a further step in the movement toward 
providing expert system development tools for use on 
microcomputers. Cambridge Lisp 68O00 is a member of the 
standard Lisp family, and it is similar to Portable Standard 
Lisp. 

Cambridge Lisp helps in program development in a 
number of ways. Using its Interpretive mode together 
with the trace package, the programmer can quickly 
and efficiently develop and debug programs. It checks 
for exceptional cases and provides clear diagnostics. 
Full tracing is available in both interpreted and com- 
piled code, and the core image may be dumped to aid 
in debugging. The control structure of Lisp, which 
includes recursion and function composition, allows 
the programmer to use a "top-down" approach to 
break complex functions into simpler units. 

A large number of built-in functions are offered by 
Cambridge Lisp. The compiled and interpreted func- 
tions can be used interchangeably, and. once devel- 
oped, a program can be compiled to improve its 
operation speed. 

Conclusion 

Hardware and software must be jointly developed for 
a high-performance multi-tasking DOS implementation 
to be successful — in computerese: You can't retrofit 
concurrency. Mctacomco rose to the occasion. In tests, 
50 tasks have been run simultaneously in different win- 
dows under AmigaDOS. 

The people at Mctacomco had the benefit of state-of- 
the-art design when they did their systems development 
for the Amiga. Their contribution of AmigaDOS, as 
well as numerous optimized programming languages 
for the Amiga, should greatly benefit the success of this 
very unique computer. 

Address <dl correspondence to AmigaWorld editorial, SO Pine 
St.. Peterborough, Mi 03-158. 
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PRE-PUBLICATION ANNOUNCEMENT 
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The Second Annual RUN Special Issue 
This is simply the most incredible 
all-in-one Commodore reference li- 
brary you can buy. It's the ideal gift 
for every C-64/C- 128* enthusiast, and 
the perfect complement to last year's 
hot-selling special edition. In fact, 
last year's Special Issue was so popular, 
all 200,000 copies were sold within a 
matter of days. 

And this year, there are even more 
reasons to order early. In this excit- 
ing Special Issue, you'll get 
■ An in-depth look at the new 
C-128. . .step-by-step informa- 
tion that leads you through 
every extraordinary C-128 fea- 
ture: graphics, music, telecom- 
munications, and 
programming. Plus, an intro- 
duction to CP/M, and a C-128 
programmer's aid. 




500 "Magic" hints and tricks for 
the C-64 from Louis 
Sander. . . every entry pub- 
lished in RUN in 1985, plus 
more than 100 never-beforefttb- 
lisiied tricks for the C-64 and 
C-128. 
A free pull-out wall chart— even 



bigger than last year's— con- 
taining vital reference material 
for C-64 and C-128 
users. . .keywords, commands, 
programming codes. 
I Learn-as-you-go tutorials for 
newC-64/C-128 

users. . . everything from graph- 
ics to maintenance. 
I Commodore Primer. . .a glos- 
sary of nearly 125 commands 
and terms. 
I A complete, up-to-date list of 
Commodore clubs and user 
groups. 
Remember, this limited edition of 
RUN will be in big demand. Hurry 
and order your copy. . . and order 
one for a friend. Simply return the 
coupon, or call ® 1-800-258-5473. 
(In NH, dial 1-924-9471.) 



FKEE Pvll-Out Wall Chart Included 



YES. 



Pleasesendme. 



. copies of the Second Anmud 



"I happened upon your first 

Special Issue in a bookstore 

. . . never before have I seen a 

publication more packed with all 

the 'right stuff'!" 

Gregory Stubbkfietd 



* Commodore U and Commodore 128 are 
Commodore Business Machines he 



SanDiega, CA 

uademaitsof 



RUN SPECIAL ISSUE. I am enebsing $3. 95 far each copy thai I order. 
□ Check Enclosed □ MC DVISA DAE 



Card# 



I 



Exp. Date 



Name 



Signature 



Address 



City State Zip 

Canada k Mndco Hjft foreign Surfer $7.1 5, US funds drawn on IS batik. Foreign Aira^pltaseinquiiEC*te5i>illbc!W^ftwmb(T,1985. 

CWCwtnunications/Peterborough, 80 Pine Street, Peterborough, NH 03458 \\\\ \ 




Digital Canvas is designed to be a showplace for 
Amiga artists. This issue features the work ofSheryl 
Knowles, Senior Graphic Artist at Commodore- 
Amiga. 



Sheryl graduated from Oregon Slate University 
witli a BS in Anthropology and minors in art, computer 
science and Asian studies. She moved to California in 
1975 where she began her career as a commercial artist 
and freelance illustrator, doing a little of everything: 
business stationery, advertising, paper-doll design, book 
and comic-book illustration. 

In 1983. Sheryl became Amiga's first artist, producing 
artwork for demos, user-interface design, icons and 
fonts. . .and jusi for fun, to push the machine to its ar- 
tislic limits. 

Sheryl is enthusiastic about the possibilities (hat the 
Amiga offers for artistic expression. "Computers are 
not traditionally considered to be artist"s tools," she 
says. "Bui the Amiga is revolutionary in that it will 
make the computer a reasonable tool for an artist. And 
because it will be available to so many people, more 
people than ever will discover their artistic abilities. 

"I'm a traditionalist. I like the old masters. I don't see 
how computer art differs very much from conventional 
art. What you can do with paint and a canvas you can 
also do with pixels and a monitor screen. The princi- 
ples are the same." 
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Protocol is designed to help you tap the potential of 
your Amiga as a telecommunications tool— for busi- 
ness, pleasure and profit. 



If you're among those smart enough to know that 
they can become even smarter by using the Amiga for 
telecommunicating, then you should enjoy reading Pro- 
tocol. Our key criterion for picking communications 
products, people and applications to write about is: 
Will the story inspire someone to try new things that 
can enhance one's work or add more pi/.y.azz to one's 
lifer' You'll tell us whether or not Protocol is meeting 
that standard. 

As we approach the end of this millennium, we're 
facing situations that one can sec alternatively as crises, 
or as challenges and opportunities. Those with flexible 
communications systems will lend to be the winners. 
Learning how to unleash the power of the Amiga as a 
far-reaching communications tool can be your winning 
ticket in the years to come. 

There arc some technical extras built into the Amiga. 
Most of the personal computers on the market can per- 
form the same basic communications functions, pro- 
vided that you have the right software. Beyond the 
basics, the Amiga has in store for you opportunities not 
available to users of any other micro. Tor example, you 
can: increase the usefulness of text or other files you 
receive online by color coding them for easy identifica- 
tion and retrieval; work on other programs while in 
Terminal mode without wasting expensive connect 
time; and send electronic greeting cards with sound to 
Mom for her nexl birthday, just to mention a few. 

Once you look into the more serious things you can 
do with the Amiga, such as accessing some of the mush- 
rooming online communications, transaction and 
information services, you'll be da/zled by your options. 
You might even begin to feel the effects of information 
overload. The best way to avoid this is to decide what 
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you want to hear about, what your priorities are, and 
match them with what is available. To facilitate this 
decision making, we've compiled a list of Amiga-ori- 
ented telecommunications topics that might appear in 
future issues. 

Modems 

When you want the Amiga to "talk" to any other 
computer outside your premises, you need a device that 
translates its digital signals into analog signals that the 
phone system can pick up and forward. That device is a 
modem (modulator/demodulator). Modems come with 
many different combinations of a variety of features. 
Before deciding which one to buy, you may want to 
find out, for example, what it would imply to get one 
with transmission capacity roughly equal to 300, 1200 
words per minute, like Commodore-Amiga's own 
1200 RS, or 2100 words per minute, such as Tecmar's 
T-Modem. This and many other modem questions will 
be answered in upcoming Protocol installments. 

Communications Software 

Communications software falls into three different 
categories: access, host and terminal software. Access 
programs are tailored to "talk with" specific online 
databases, such as Dow Jones, Dialog or l>exis/Nexis. A 
host program is what you need when, for example, you 
want to set up a neighborhood bulletin-board service. 
You'll probably have to wait a while before seeing 
access and host software for the Amiga. Terminal soft- 
ware does the postman's job by delivering messages and 
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flies to and from your computer. Fortunately, terminal 

programs, which are used the most frequently, are 
already here. We might even have a review of one in 
our next issue. 

Nuts and Bolts of Getting Ready to Communicate 

If you think hardware (the Amiga itself and a mo- 
dem) plus communications software are all you need to 
go on-line, then you're in for a surprise. "Brainware" is 
even more important than hardware or software; this 
includes knowing how to set the switches, how to 
reduce connect-time charges and how to shorten your 
learning curve. 

What You Should Know about "Telelaw" 

Since millions of modems are whirring in American 
homes and offices, state and federal legislators have 

T7w personal or business 
network that you form 
with your Amiga is a 
hotbed of promising ven- 
tures and new, more effec- 
tive forms of human 
communication. 

started to figure out what they should regulate and 
whnl thev shouldn't. It's not an easv job, because no 
one can predict the long-term implications of any law 
related to a fast-changing industry and volatile telecom- 
munications usage patterns. We'll keep an eye on what 
"telelawmakers" are cooking up and will talk more 
about it later. 

Bulletin-Board Systems 

Bulletin-hoard systems (BBSs) are the information-age 
descendants of the good of grocery store bulletin 
boards. You can use them for a variety of purposes, 
such as buying and selling, finding a roommate, swap- 
ping public domain programs, playing computer games 
and sharing the latest news on Amiga products. 
Recently, numerous corporations started to use bulletin 
hoards for on-line press conferences, customer and 
shareholder relations and other internal and external 
public relations functions. From time to time, we'll give 
you a rundown of Amiga-oriented BSSs and some novel 
applications for them. 

Electronic Mail Services Compared 

Using electronic mail, you can put the letter or docu- 
menl that you've just written in the hands of an address- 
ee within minutes, flunk of the difference it can make 



in the use of your time! The battle is heating up among 
e-mail giants. You, their current or future customer, 
might well benefit from it. The increasing competition 
between MCI Mail, Federal Kxpress' Zap Mail, Western 
Union's FasyLink, General Elecn ic's Quick-Comm, ITT 
Dialcom and the others may bring lower prices, but it 
will Mill Ik- up to \ou 111 ligme mil which ol them 
offers the mix of features most suitable to your working 
conditions and communications needs. Reading a com- 
parative overview of them in Protocol may save you 
hundreds of hard-earned dollars in consulting fees. 

Computer-Assisted Group Communications 

II vou are a member of am geographically dispersed 
group — a bi-coastal family, a research team, an interna- 
tional association, a mitllisile task force, etc. — and vou 
need lo generate group synergy in spite of the distance, 
computet assisted group communications systems are 
lilt* answer. There are 2") vendors selling or licensing 
the software thai manages group communications 
traffic. We will report to you on both state-of-the-art 
developments and interesting uses of these text-based 
conferencing systems. 

The Land of LAN: Local Area Networks 
li-t's say people in your work group are located in 
the same building and you're looking for a set-up where- 
by each of your computers can send and receive docu- 
ments to and front one another. 'Sou may want to have 
each computer share expensive peripherals instead of 
buying a laser printer or an optical disk drive for each 
of them. What you are looking for is called a Local 
Area Network (LAN). What LANs are available for 
Amiga users!- Who supplies litem? What are the advan- 
tages and drawbacks of local vs. distributed network 
architecture? Answers to these questions may he forth- 
coining in future issues. 

The Big Three of Electronic Utilities 

The Source, CompuServe and Delphi are the three 
largest electronic online utilities, providing hundreds 
of information, communications and transaction ser- 
vices to a quarter of a million people. The ways in 
which you can use these huge electronic utilities are 
limited only by your imagination. You can buy and sell 
stocks, read the latest editions of newswires, thai with 
the editors of electronic magazines, download programs 
of interest to you or join or form an on-line group of 
Amiga users. Kach of these three biggies is so unique 
that it deserves a separate article reviewing its offerings. 

The Videotex Connection 

In a few years, when we look back at HI85, we'll say it 
was the year of the Amiga in desktop computing and 
the year of videotex in personal computer communica- 
tions. We will have seen: videotex systems allowing 
transmission of both text and graphics between the 
Amiga and a host computer; hanking and shopping 
without leaving home; and ordering dinner from 
menus visually displayed on screen. We'll discuss the 
promises of videotex and services that start to ful- 
fill them. 

Electronic Libraries 

There are- about 2, ">()() commercially available on-line 
databases that you can access with your Amiga. All 
aspects of human knowledge are covered, from busi- 
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VIP Professional 

We Jazzed Up Lotus 1-2-3 
For Your Amiga" PC 



TM 




Thru universal dream - lo have 1-2-3 
power on your Amiga has come true. VIP 
Professional' is a program identical in 
features and commands with 1-2-3. The 
same spreadsheet analysis, information 
management and extraordinary business 
graphics. All combined in one easy-to- 
learn, easy-lo-afford package. What's 
more, VIP Professional not only has a 
the features of 1-2-3, you can also type 
the same keys to do the same things. Or 
better yet, use a mouse to make it all so 
much simpler. 

Not Just 1-2-3 in Mouse Clothing 

VIP Professional is totally faithful to 
the 1-2-3 standard. In fact, you 
can send "1-2-3" files created 
with Professional to he used with 
1-2-3 itself, or with versions of 
Professional on the Apple//, the 
Macintosh, the Atari ST, IBM's 
even UNIX computers. But like 
the Amiga itself. Professional also 
has the -.pirit of a daring 
maverick. Just as the Amiga 
outstrips the power and perform- 
ance of the business computers, VIP Professional meets and outfeatures Lotus. 
Compare for yourself: 



Feature 


VIP 


1-2-3 


123 Commands 


Yes 


Yes 


123 Graphics 


Yes 


Yes 


123 Database 


Yes 


Yes 


123 Macros 


Yes 


Yes 


123 Files 


Yes 


Yes 


Enhanced Graphs 


Yes 


No 


Uses mouse 


Yes 


No 


Drop- Down Menus 


Yes 


No 


ll (Ills 


Yes 


No 


Intuition™ Interface 


Yes 


No 


Multiple windows 


Yes 


\o 


Available on Amiga 


Yes 


No 


Easy to use 


Yes 


No 


Affordable 


Yes 


No 




VIP Professional will do your finances, keep your 
inventory, graph your sales, and a whole lot more. 



Call It Intuition 

VIP Professional is easy to use because it 
takes advantage of the Intuition environ- 
ment and other elegant features built 
into the Amiga. Throw in lots of help, a 
thoughtful tutorial for the novice, and a 
thorough reference manual, and you 

VIP Pioli'iMaml. VIP Analysis. VIP freelance. VIP Consult.™ 
and VIP tofpihoupht arc ti.idcmjik> ol VIP li'i hnnlo^ic^ Lol. 

us i-2-i is a tradcmaifc erf Lotus Development Coiijomkoh 
Annyj .ind Inlinlinn ,irc t;.ideni.iiks ul Cummudorr 
Business Machines '^ l m t > ByviPT*"<hnoio^ii.-> 
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1.32 Aero Camino, Santa Barbara, CA 
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have the makings of the perfect 
powerhouse product for the office, 
school and home. And at the super low 
price, VIP Professional is as easy to afford 
as it is to use. 

ust a Hint of Things to Come 

VIP Technologies is on the move. VIP 
Professional is the first of several products 
for your Amiga Hearing completion, all of 
which will interact with each other. 
Expect to see soon: 

VIP Analysis" - A statistical and analyti- 
cal tool lo integrate and manage 
information created with VIP Professional 
or Lotus 1-2-3. 

VIP Freelance" - A complete text 
processor with full formatting 
capabilities, plus a complete 
workbench of writer's tools. 
VIP Consultant" - A project 

management 
program to 
*t&* help design, 

organize and 
implement any 
complex task at 
hand. 
VI P Forethought'" - An outline processor 
useful for organizing any mental activity. 
Our software will make your Amiga 
investment one of the best you have ever 
made. 



Although VIP Professional will sell for 
$199.95 after Feb. 1, '86, as a special 
introductory offer, you can get this product 
for the low price of: 

$149.95 

If Your Dealer is Out of Stock, 
Order Direct. 

1-800-328-2737 

In California call: 

1-800-468-8737 

Order Status and Software Questions, Call: 

(805) 968-4364 

Mail onli-iv (or shipping and handling jdd 51 in the US. 
'Sb Cinjdj; $20 overseasi Oihfomij r^idt-nu add fc.% sales 
ijv COn' 1 * and Pyrthjsc Orders WILL NOT be accepted 
Priori. 1 1 the*. la well be held for three week* lo dejr. All 
pfUt'j jw mrbjctl to i hjnm' without nohLf 

' 512k Rt'iommendcd 

Software Submissions Encouraged 



ness, science and law to politics, religion and current 
affairs. The hardest thing is figuring out where to find 
what you need to know. We'll share with you a few sim- 
ple but effective tricks of the trade. 

Get a "Teleducation" 

Computer-assisted learning is a new way to earn a 
degree, learn about the secrets of French cuisine from a 
native chef or refresh your knowledge of anything 
taught in the hundreds of courses offered on-line by 
many academic and non-academic institutions. Ln Pro- 
tocol, current users of this new educational vehicle will 
tell you what to expect as an on-line student or teacher. 

"Telework" 

A recent Pacific Bell ad states, "... in the next few 
years, in the greater Los Angeles area alone, there will 
he 800,000 people telecommuting to their jobs, using 
light-wave highways instead of freeways." Even if this 
figure is inflated, PacBell is right on track. Each year 
there are more people who send their work from home 
via computer to the corporate switchboards. 

Electronic Networking for Fun and Profit 

Modems, software, LANs and other technical issues 
wouldn't really be worthwhile if they didn't enrich your 
personal or professional life. Electronic networking is a 
new game in which every participant can win. The per- 



sonal or business network that you form by using vour 
Amiga as a teleconiputer is a hotbed of promising ven- 
tures and new, more effective forms of human 
communication. 

The Future of Amiga Communications 
The Amiga is the only true multisensory telecompu- 
ter on the market. What is a multisensory telecompu- 
ter? Try to picture yourself in a situation in which you 
have to instantaneously convey a complex message to a 
geographically dispersed audience. The Amiga gives 
you a dazzling array of bright colors, high-resolution 
animated graphics, text, voice and stereo music to com- 
bine into a powerful message, 

Multisensory personal and business communications 
open to us opportunities of unpredictable scope. Proto- 
col readers may take the lead in exploring and creating 
[hose opportunities. You'll be among the first to know 
what third-party developers are preparing for Amiga's 
videoport. Also, be sure to write to us about your own 
leleconimunicaliiins applications. 

How to Reach Protocol 

These topics are a sampling of what we have in mind 
for future issues. Let us know what you think. If you 
have a modem and a subscription to The Source or 
CompuServe, you can drop a line to our electronic 
mailbox. Of course, USPS mail is welcome as well- 
Please address any suggestions, thoughts or comments 
to AmigaWorld editorial, 80 Pine St., Peterborough, NH 
03458. 

See you on-line! 
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WHEN IT'S TIME TO 
MAKE YOUR MOVE 

Lattice® Cross Compilers Help You 
Hit Your Target On Time 

Lattice Cross Compilers let you take advantage of the 
speed and structure of a larger system to develop C 
programs for popular 68000 personal computers! 

Use your MS-DOS, IBM mainframe, DEC minicom- 
puter, or UNIX system to give you centralized source 
management, rapid compilation, and access to high- 
speed peripherals, Since the Lattice C Cross Compilers 
are fully compatible with the native compilers, you can 
compile and link on the mainframe or the micro 
interchangeably. 

The industry-standard Lattice 68000 C Compiler for 
the Amiga is available for IBM MS-DOS, PC-DOS, 
VM/CMS and MVS/TSO, DEC VAX/VMS and 
VAX/UNIX, and a variety of MC68000/UNIX and 
iAPX/XENIX systems. Lattice also provides an 
assembler, linker and librarian for each host system 
plus the appropriate file transfer software so you can 
move source and object code between the host and the 
microcomputer. 

Make your move now. Call Lynn Magnuson at 
Lattice today! 





We practice portability. 

Lattice, Inc. • P.O. Box 3072 • Glen Ellyn, IL 60138 
Phone (312) 858-7950. TWX 910-291-2190 



International Sales Offices: BENELUX: De Vooght. Phone (32|-2-720.91.Z8 ENGLAND: Roundhill. Phone |0672| 54675 JAPAN: Lifeboat, Inc. Phone (03) 2934711 
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We do not sell the Amiga Computer. Many of the products 
listed may not be available at time of printing. Please call lor 
price and delivery. 

• PRINTERS • 

CANON 

A40 CALL 

LBP-8A1 Laser CALL 



• MODEMS • 

T-Modem 2400 CALL 

JInchotc 

Volksmodem 300/1200 S189.00 

Signalman Express $299.00 

Lighining 2400 Baud S399.00 

fflHayes- 

Smartmodem 300 S139.00 

Smarlmodem 1200 S389.00 

Smartmodem 2400 S629.00 

/Br 

Reach 1200 Baud Half Card $399.00 

Novation^ 

J-Cai '. S99.99 

Novation 2400 CALL 

•MULTIFUNCTION MODULES* 

II l — 

T-Card CALL 



300 Green 512900 

300 Amber 51 3900 

Color 300 Composite 5179,00 

Color 500 Composiie/RGB 5389,00 

Color 600 Hi-Res (640x240) -5399,00 

Color 700 Hi-Res (720x240) 5499.00 

NEC 

JB 1260 Green $59.99 

JB 1201G/1205A (ea.) $99.99 

JB 1270 5139,00 

JB 1275 £149.00 

JC 1460 Color S269 00 

JC 1410 RGB 5669.00 



EPSON 

RX-100. LX-80-... - CALL 

FX-85, FX-185 .....CALL 

LQ 1500. JX80 Color CALL 

Homewrner 10 CALL 

NEWi LX-90. SQ-2000. DX-10. 

DX-20. HS-80 CALL 

•JUKI 

6000 Letter Quality CALL 

6100 Letter Quality CALL 

6300 Letter Quality CALL 



OWDATA 

64, 93. 182. 192. 193 



CALL 



*TAXAM 

440 Ultra Hi-Res RGB 



.558900 



ZVM 1220/1 230....^!T77. $99.99 

ZVM 133 RGB/Color $429.00 

ZVM 135 RGB/Color $459.00 

ZVM 135 RGB/Color S599.00 



• DISK DRIVES • 

II I 1M 

T-Disk, 20 meg ., CALL 

T-Tape. 20 meg backup CALL 



• DISKETTES • 

maxell 

3V DS/DO $54.99 

514" MD-2 $23.99 

AMARAY 

30 Disk Tub 3Vi" S8-99 



Panasonic 

KX1091 S259.00 

KX1092 , 5389.00 

KX1093 , $479.00 

TOSHIBA 

1340 (B0 column) $589.00 

P351 (132 column) S1149.00 



• PLOTTERS • 

HEWLETT PACKARD CALL 

EPSON - HI80 , CALL 



• ACCESSORIES • 

P|JfllM;,SNN<,T|]*. 

Master Piece S99 99 



CLRTIS 

Diamond SP-1 S39.99 

Emerald SP-2 $44,99 

Sapphire SPF-1 , S59.99 

Ruby SPF-2 $69.99 



• 3rd PARTY SOFTWARE • 

The following is a panial listing ol software being developed wait plans to be marketed by third party software vendors Please call for pricing and expected deliveries. 



^■CREATIVE 
^^SOFTWABI 

Creative Writer Creative Calc 

Creative Filer Creative Finance 

Roll Call USA Personal Musician 

Air Defense Trolls & Tribulations 

Break Street Maze 

The Pando Wars Warp 

Torpedo Junction Conquest of India 

THORN EMI 

Perfect Writer Perfect Calc 

Perfect Filer Perfect Link 

THE SOFTWARE CROUP 

ENABLE 



Ensemble. 



HAYDEN 

Sargon III 



Sound Vision 



■Mfcl'.:'" IKi-.il ARTS' 

Financial Cookbook.. ..Music Construction Set 

Adventure Construction Set M.U.L.E. 

One-on-One Archon 

Adept Seven Cities of Gold 

Sky Fox Marble Madness 



AEGIS DEVELOPMENT 

Amiga Draw 



Mirulsraix' 

Haleys Prosect Typing Tutor 

IDFOCOm 

Text Adventures (16 pkgs) 

BBOfUAftD 

TURBO PASCAL 

CHANG LABS 

Rags to Riches 

BROUDERDUND 

Print Shop Welcome Aboard 







CALL TOLL FREE 1-800-233-8950 



tMoffctC 



IN PA 1-800-233-8950 
477 East Third Street, Dept. M311, Williamsport, PA 17701 



I - 0*£TtSG.ue 



SHIPPING: Add 3°/o. minimum S5.00 shipping and handling on all orders. Larger shipments may require additional charges. All items subject 
to availability and price change. Returned shipments may be subject to restocking fee. 
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Accountability 

Keeping Track of Small Businesses 




The image of accounting. Ho hum. That about sums 
up the image of accounting for most of us. Thick, bor- 
ing books filled with numbers and used only by big 
companies at tax time to Find loopholes. Understand- 
able only to CPAs and IRS auditors — small, humorless 
men with bow ties, glasses and zero personalities. A 
tedious but necessary evil of businesses everywhere. 
Accounting is keeping track — keeping track of money 
or numbers or inventory or debts or orders. The fanci- 
est accounting software in the world is not going to 
make the business of accounting any more exciting or 
fun, but in order to justify the existence of any com- 
puter in the business market, there has to be some sort 
of accounting software available. After all, that's what 
computers were invented for. 

Accounting software varies greatly. From phenome- 
nally complex programs that do more than any busi- 
ness could posssibly hope for at high costs in both 
purchase price and time involved with learning the 
program and maintaining the system, all the way down 
to semi-adequate programs with cheap price tags and 
cheap results. Neither option is particularly attractive 
to the businessperson looking for an accounting pack- 
age. Most people who are in the market for accounting 
software want to make one purchase without a lot of 
fuss and have the software perform up to their 
expectations. 

If thai means spending extra money, then in many 
cases, the money will be spent. But there are problems. 
An expensive package implies a comprehensive pack- 
age, and that implies a complicated piece of software 
that is going to take a long time to learn (unless you 
are already an accountant, in which case you already 
know exactly what you want). On the other hand, a sim- 
ple program may not be comprehensive enough to do 
all the things that a businessperson might require. 



There are also the problems of transferring existing 
records over to a new system of accounting, deciding 
on the proper hardware configurations to do the things 
required, and, for most of us, there is a problem of 
learning enough about accounting in the first place in 
order to make an educated decision. Let's assume that 
the computer to be used will be an Amiga. The hard- 
ware questions then become ones of memory, storage 
and printed output. 

First Things First 

Various "experts" have said that it is better to shop 
for the software first and then get a computer that can 
run the packages that you want. There is a lot to be 
said for this approach, but there should also be a cau- 
tion here. Just because a particular software package is 
the best for doing something on a particular computer, 
it may not be the best software of its kind running on 
any computer. The best accounting software that runs 
on a S70 computer may not be the best accounting soft- 
ware anywhere, and the best accounting software that 
runs on a $700 or S7,000 or S70.000 computer may not 
be the best for your particular needs. So where does 
that leave us? First, perhaps, we should determine just 
who needs accounting software. 

If you run a multibillion-dollar company with 
hundreds of employees, then you probably already have 
a few full-time accountants working for you and they 
have devised a system that works, so you don't need 
any advice. Besides, anything that runs on a microcom- 
puter probably wouldn't fulfill your needs anyway. At 
the other extreme, if you work at a pizza parlor as a 
dishwasher, live by yourself and walk to work every day, 
then accounting software is probably not high on your 
list of priorities. But, if you fall somewhere in between 
these two examples, then it might be worth your while 
to investigate computer accounting. 

The people who will benefit most from an account- 
ing package are those who could be stereotyped as 
entrepreneurs, yuppies or one of the many in the great 
sea of self-employed small-business people: consultants, 
small manufacturers, farmers, ranchers, people with 
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Software Virtuosos Will Compose 
Masterpieces for the New Amiga 



By Dash Chang 
President, Chang Labs 



Amiga's Speed, Color, Graphics 
and Sound Capabilities Promise 
a New Generation of Easy -to- 
Comprehend Applications 



The Amiga can be likened to a Steinway grand piano. 
A good pianist will produce good music from a Stein- 
way. but a virtuoso will use it to impart his unique, 
magnificent interpretation of die world. 

Similarly, a good software bouse will develop good 
applications that make the Amiga perform, but a great 
software publisher will compose masterpieces for the 
Amiga that touch the soul and delight the senses. 

New standards in graphics, color, sound and speed 
promise to bring excitement to the Amiga, the first real 
innovation in personal computing since the Macintosh. 
However, before any truly innovative applications 
bestow the full promise of the Amiga, a bit of time will 
pass. So it goes with all new, standard-setting 
inventions. 

The software virtuosos who will emerge for the 
Amiga will create programs that are not only easy to 
use but easv to comprehend also. At the same time, 
these programs will deliver functional features to make 
daily computing tasks easier. 

Chang Labs, like other software developers, requires 
great tools like the Amiga if we are to develop new pro- 
grams with the speed, resolution and communication 
capabilities that will raise our products above the ordi- 
nary. Without such superior tools, we arc no better off 
than the piano virtuoso who vainly tries to create the 
same timbre, resonance and sublety with a broken- 
down honky-tonk upright that he raises from a Stein- 
way grand. 

Chang I.abs creates accounting software solutions for 
small businesses, Traditionally, accounting lias proven 
the most difficult business application to communicate 
to others, so our task has been a challenge. 

With our IBM PC version of Rags to Riches (Chang 
Labs' best-selling small-business accounting series), we 
achieved speed. Because the package is RAM-based, the 
results of each transaction can be seen instantaneously 
on screen. With our Macintosh version of Rags to Riches, 
we went one step further and added visual impact. 
Because the package is window-based as well as RAM- 
based, records and instant results are always available 
on screen. Both accomplishments, we believe, have 
eased the users" ability to comprehend accounting. Rags 
to Riches, introduced in the fall of 1984, jumped into 
the top ten in accounting software retail sales this past 
spring, according to a national survey conducted by 
Eastman Publishing for Computer Merchandising maga- 
zine, an industry trade journal. 



The Amiga's future impact on accounting software 
will rest primarily in its new standards of visual com- 
munication — speed, graphics and color {and over- 
lapping color). As we all know, most people respond 
easier to graphics than to wordy text. 

All of the Amiga's features are intertwined, however. 
As software developers, we will be tested to our utmost 
to communicate idea-- through graphics based <>n 
speed, for example, if bringing a picture up on a com- 
puter screen lakes four seconds, the visual image is no 
longer an effective communication device because of its 
slowness. (Believe me, four seconds is an eternity to vet- 
eran computer users.) 

On the other hand, if the computer draws a complex 
picture in .1 seconds — and in color to boot — then the 
visual image brings a new, positive dimension to com- 
munications between you and your computer. 

Don't mistake pictures for tiny icons or Donkev Kong 
in 96 shades of every color of the rainbow. In business 
applications, think of pictures in terms of a single 
invoice among 2,000 other invoices stored in your com- 
puter's memory. Then think of putting that single 
invoice on vour screen in .1 seconds and with such 
high resolution and color that vou can quickly under- 
stand the information before you. 

That is the promise the Amiga holds! Animation 
capabilities extend this new machine's visual impact 
even further. Animation communicates without sound 
and words by drawing your attention to critical factors 
showing cause and effect. 

The Amiga's sound capabilities bold the most excit- 
ing potential for fulfilling the expectations of the com- 
puter user. Unfortunately, speech is the area of 
computer science hardest to understand. We are, how- 
ever, plunging headlong into discovering how to inte- 
grate speech capabilities into our products with 
meaningful, easy-to-understand results. 

The Amiga is a milestone in personal computing. It 
will attract thousands of software developers who will 
create the next generation of exciting, casv-to-comprc- 
hend applications. From them will emerge the Amiga 
software virtuosos— imparting their knowledge and 
interpretations of the personal computing world 
through sound, speed, color and graphics. 
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investments and stocks, multiple-income families. . .just 
about anyone could gain from an accounting package, 
even if it does nothing more than make you aware of 
your financial status. This does not mean that going 
out and buying an accounting package to run on your 
Amiga is going to turn your life around or fatten your 
bank balance overnight, but there are very few people 
in the world who can keep track of all their financial 
responsibilities in their heads. 

Accounting software is a form of checkbook on disk. 
If you can't be bothered to keep your records on paper, 
then computerizing your books isn't going to do you a 
whole lol of good. If. however, the reason that you 
couldn't do it on paper was a question of time alone, 
then putting your books on a computer might be just 
the thing for you. 

Computers were meant to make things easier for 
humans — not do everything. They still can't read minds 
or walk through the warehouse and take inventory at 
the end of the year. Any accounting package is only as 
good as the data entered. But, if you can keep entries 
fairly up to date (and that doesn't mean rushing to the 
computer the moment you make a sale or write a 
check) and would rather let the computer do a lot of 
the work for you, then it is probably a good idea to 
look into accounting software. A good package should 
let you figure your net worth, track the profitability of 
your business, keep records for tax time, provide an 
audit trail, help locate problem areas, print out transac- 
tion reports and generally provide financial status 
information without too much pain and frustration. 

What is Accounting Software? 

As mentioned above, a good accounting package 
should provide you with a method of keeping track of 
your financial status, whether it is the income status of 
the investment property you bought last year or the sta- 
tus of your burger-in-a-basket restaurant. One of the 
biggest problems that many small businesses run into 
(and you can think of anything more than a single pay- 
check each week as a small business) is making the tran- 
sition from checkbook accounting to something a bit 
more sophisticated. You may have financed your busi- 
ness out of your savings, but sooner or later, you're 
going to want a loan from a bank or investors, and they 
are going to want some cold, hard reasons for giving 
you money. And even if you never intend to borrow 
money, you will have to (ill out an income tax form 
every year, and an accounting package can make April 
15th a little easier to face. 

A minimum accounting system is a general ledger 
that tells you how much money you arc making (or los- 
ing) by keeping track of where your money is coming 
from and where it is going. It should also provide a 
balance sheet showing assets, liabilities and net worth 
and an income statement or proftl-and-Ioss statement. 
Like a database, an accounting program has to be set 
li]) with a "chart of accounts" before you can dive in 
and start entering sales records and check numbers and 
printing invoices. 



Most accounting software comes with a number of 
different modules to cover various business applica- 
tions, such as accounts receivable, accounts payable and 
sales, which may all be separate modules. If you are 
going to need some or all of these types of programs. 
be sure that they can all work with the same informa- 
tion, or you may end up doing a lot more data entry 
than vou anticipated. You should also be certain that 
the package you decide to buy will be able to expand 
with your business. (You do expect your business to 
expand, don't you?) And probably the most important 
feature in any accounting package is its flexibility. The 
software isn't going to do you much good if it can only 
keep track of 90% of your income or accounts, and the 
odds are excellent that your business is unique in some 
way. Be sure that the software is easily modifiable to 
suit your specific needs. 

Why Accounting Software? 

There are a number of reasons for considering 
accounting software for your Amiga. The best reason is 
that you know what it can do to save time and money. 
Good accounting software is better than seat-of-the- 



Just about anyone can 
gain from an account- 
ing package, even if it 
does nothing more than 
give financial status 
information. 



pants bookkeeping. It should let your business grow 
without too much strain and even help your business 
grow bv providing detailed information about the sta- 
tus of the business. If you can accurately track where 
you are spending the most money or making the most 
money, then you should be able to capitalize on that 
information. 

Taxes are simplified when you can get a printout of 
all income, expenses, loans, debts, etc., all in a nice, 
neat report generated at the end of the year. By provid- 
ing an audit trail, an accounting package might keep 
you out of jail (or put you in one), but an audit trail 
can also be used to find discrepancies, mistakes and 
even employee crime. You should also save money on 
accountants' fees. By seeing the bottom line of your 
venture, you may discover that you are better off than 
vou thought, or that it is time to quit. 

Obviously, there are thousands of reasons to think 
about accounting software, and for many people, the 
Only reason to think about buying the Amiga computer 
is that there is good accounting software available for 
it. In some cases, the software alone is going to make 
the purchase of an Amiga worthwhile, and the fact that 
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Computerizing Small Businesses 

Rags to Riches Accounting Software 
Developer Advises Computer Novices On 
How to Select Software Packages 



This grim scenario has unfolded too many times in 
the past: An uninitiated small-business owner spends a 
few thousand bucks for an expensive personal com- 
puter system, pours in hundreds of dollars more for 
highly complex software and shells out another grand 
for installation and training. Then, at the moment of 
truth, he discovers that the new system won't do the 
work it was supposed to do. 

The expense problem has been solved with the 
arrival of the Amiga. Now small-business owners finally 
have a computer they can call their own, and it sells at 
a small-business price. 

Bui what about the software, the programs that make 
the Amiga perform its feats of magic? How can you, the 
smallbusinesspcrson, find the right software for your 
exact needs? 

First-time computer buyers arc the most susceptible 
victims of software "overbuying'' or "wrong-buying." 
But with thousands of software programs on the market 
(some estimates put the number of titles at more than 
30.000). where docs the novice go to gel reliable 
information? 

Chang Labs, developer of the lings In Riches small- 
business accounting series for the Amiga, suggests five 
dependable sources: 

• Colleagues in your field, who already have computer- 
ized their businesses. 

• Your business trade journals, which often publish 
articles about computerizing. 

• Computer trade magazines, which continually Spot- 
light new software programs. 

• Libraries and bookstores, which are slacked with 
computer books of almost every ilk. 

• Amiga computer outlets, where experts specialize in 
packaging the right business software solutions. 

To address the needs of small businesses, Chang 
Labs, headquartered in Sanjose. California, decided to 
publish its own series of "How to Computerize" books 
exclusively for small-business owners. 

"Until recently, our industry virtually ignored the 



small-business market in favor of the Fortune 1000, edu- 
cation and home markets," admitted Darhsiung "Dash" 
Chang, founder and president of the company that 
bears his name. 

"Surveys show that only a few of America's millions 
of small businesses have computerized their accounting 
procedures, and it's the industry's fault. We have failed 
to educate small business about the benefits of comput- 
erizing. Ami this is in spite of the fact that a Dun and 
Bradstreet survey showed that the number one software 
application for businesses with 100 or fewer employees 
is accounting.' 

Chang Labs has already published three "Liow to 
Computerize" books and is currently distributing them 
to small-business owners through its 1,200-slroiig 
nationwide Rags to Riches dealer network. 

"We believe our grass-roots educational campaign is 
the most effective way of explaning how computers can 
benefit small businesses." Chang said. Current titles in 
the Rags to Riches "How to Computerize" library are 
The Service Husiness Management (iuide, The Retail Business 
Management Guide and A Personal Finance Guide, with sug- 
gested retail prices of S9.95 to SI -1.95 each. 

"Our three 'How to Computerize' books address the 
immediate needs of a myriad of small businesses, 
including service and retail businesses, professions, 
small manufacturing plants, farms and ranches, consult- 
ing firms, home-operated businesses, warehouses — any 
small business," Chang said. The books are written with 
humor and in layman's language so the prospective 
computer owner doesn't have to be an accounting whiz 
or a computer buff to understand them. 

Chang concluded, "The small-business market is 
emerging; it's just a matter of time before one small- 
businessperson tells another who tells another and so 
on. . .until every small-business owner discovers he can 
benefit from computerizing just as big business realized 
long ago." 
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the Amiga can do things olln-r than accounting is just a 
bonus. I'm- the accounting software to keep track of 
everything, a word processor to write reports, the 
graphics to show how things are going in the business 
and a modem to both gather and send out information. 

It's not hard to imagine an entire business based on 
one or more of the capabilities of the Amiga com- 
puter. . .let's say, a graphic artist or an advertising 
agency that uses the Amiga's graphics, animation and 
sound along with an accounting package to keep their 
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for the best. You have a 
great computer to start 
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it strictly to run your 
business, then it's tax 
deductible! 



books. Their reports, business letters, bills and invoices 
can be generated by the Amiga; it can even entertain 
executives after hours. This may seem like a bit much, 
but consider all the small businesses that arc going to 
be using one or more of the Amiga's everyday features 
and the businesses that will spring up because of those 
features that are unique. Each of those small businesses 
will have to keep accounts of some sort, and since they 
will alreadv have the machine, for a small extra 
expense ihe\ can make the Amiga that much more use- 
ful, f.veu the lock band that uses the Amiga's sound 
and music features will need lo keep track of income, 
expenses, equipment, etc. 

Obviously, we haven't covered all the bases here. A 
lot could be said about things such as awareness of how 
revenues are booked (earned, accrued, etc.) or how a 
particular piece of software bandies credit, the differ- 
ences between single-and double-entry bookeeping sys- 
tems, or the number of accounts that a package can 
handle, etc. Above all, remember to shop carefully, ana- 
lyze your needs and hope for the best. At least you 
have a great computer to start with, and if you bought 
it strictlv to run accounting software for your business, 
then it's tax deductible! 

CSW 

Address all author correspondence to (rut Wright, do 
AmigaWorld editorial, 80 Pine St.. Peterborough, 
XH 03458. 




Your World of Power, 
Productivity and Graphics . 
at Computer Creations 



HARDWARE 

TECMAR 
T-Card (Multifunction Board) 
T-Disk<20 Meg. Hard Disk) 
T-Modem (2400/1200/300 BAUD) 
T-Tape (Tape Backup) 
CALL FOR AVAILABILITY AND 
PRICES ON HARDWARE 



3W DISKS (5 Per Box) 


# Boxes 


Generic (EaiBASF (Ea.ij 


2 


3.29 3.99 


3-6 


3.19 


3.79 


7-10 


2.99 


3.69 



SOFTWARE 

A-SQUARE0 SYSTEMS GROUP 

Digiluei 
ARKTRQNICSCORP 

Ted Craft 
BRODERBUNO 

Welcome Abraid 

Pnnlshop 
CHAN6 LABORATORIES 

Gsneiai Ledger 

Accounis Payable 

Accounls Receivable 

Sales hvmcircj 
CHERRY LANE IECHNOL0GY 

Harmony 

Tenure 
ELECTRONIC ARTS 

AfChon 

Video Construcbon Set 

One On Dne 

Marble Madness 

RelU'n lo Allanlis 

Severi Cities oi Goto 

Sky Fox 

Financial Cookuook 
EVERYWARE INC 

Mjsiciall 
INFOCOM INC 

Zorkl 



Zoik II 
Zork 111 
The Underground Empire 

The Wirarrj ot Frocor: 

The Dungeon Masters 

Encnanter 

Sorcerer 

Suspeci 

The Witness 

Cutlhinats 

Deadline 

Seaslalker 

Infidel 

Wanellall 

Suspended 

Starcross 

Hitchhikers Guide 

tnvistclues 
ISLAND GRAPHICS CORP 

Graphciall 

Movie Ciali 

Pieseniaiibn Crait 
LADICE. INC 

Lattice C CampHer 

Laitice C C'oss Compiler 

IBM MS-DOS 

Laitice C C-oss-Compiiei/ 
Una 
CALL FOR PRICES! 



Lattice C Cross-Compilei/ 
Van 

LMK~ 

LSE~ 

TMN- 
LISPCO 

TIC • Logo 
METACOMCO 

Amiga Assembei/linker 

LISP 

Melacomco Basic 

Amiga Dos 

MCC PSCAL BBOuO 
MINDSCAPE 

De Ja Vu 

Halley Prn|ect 

Keyboard Cadel 
THES0FTWASE GROUP 

Enable" File 

Enable" Calc 

Enable" The Office Mgr 

Enable" Write 
SOFTWARE 66 

Teiecraii 
SUBLOGIC 

Raoat fiaiders 
SYNAPSE 

Cal Ciall 

Mulanl 



EPSON PRINTERS 
LX 80 180 column} 
LX 60 Tractor Feed 
Eoson FX-B0+(80col) 
STARMICRONICS PRINT 
SG-10 180 column) 
SG-15 1136 column) 
SD-10I80 column) 
SR-10180 columni 
PowerType Daisywhee' 
Pawertype Tractor Feed 

PANASONIC PRINTERS 

KX-109Q 

KX- 1091 
KX- 1092 

MONITORS 

Sanyo 1 2" Green 
Sanyo 1 2" Amber 
Monrlor Cable 



CALL 

FOR 

PRICES 



CALL 

FOR 

PRICES 



79 

79 
11) 



To order call TOLL FREE 

1-800-824-7506 



MODEMS 

Ana Dex {Hayes comp.) 229 

Volksmodem XII 199 

PRINTER RIBBONS 

Gemini Printers (Black) 3 

Gem.ni Primers [Blue/Red/ 

Purple/Brn/Gin.i 4 

Epson Printers |80l Series 6 

Panasonic Printers.. 9lack 6 

Panasonic Pftnte'S. Colo? 11 

ACCESSORIES 

Power Slnp |6 Outlet) .16 

Lineguard Spike Suppressor 13 

Disk Drive Cleaning Kil 6 

MicroMaie Paner 

120*1, 540 sheers) 10 

Printer Stand (wire) 1 6 

Dust Covers Call Tor availability 
FAC-PAC<3V holds 25) ... 12 
FAC-PAC |3V holds 12) 7 



ORDER LINE ONLY 



COMPUTER CREATIONS, Inc. 

m P.O. BOX 493- DAYTON, OHIO 45459 gg 

For information, order inquiries, or for Ohio orders (513) 435-6668 
Qrde« Lines Gpen9 am to9pm Mon-Fn, 10 am to4 pm Sal (Eastern Standard Time) Minimum J1 5 oercrder COD 
(add S3 00) Please specify compute syslem Call toll dee number lo verity prices and availability of pjoduct Prc« and 
availaMrty are subject to change without notice We shtp C D to Continental U S addresses only" Please include 4% 
shipping on all Hardware orders (mm U DO) Softwaie and accessories add S3 00 shipping, and tending m Continental 
U5 Actua treigfiiwiiioecriargedouts^teUS toncludeCanada. Alaska Hawaii. PuertoficoandAPO Or»resklenisacJd 
5%sales tcULCaryciano^rsS^shiwnrilMinSSOO) All other foretgnorders. please add 15* sfujcmftlMm SIS) 
For fnmediaie cWiver^ send cashef's check, money order or dtrect bank transters Personal and company checks allow 3 
weeks lo clear School purchase orders welcome Due to our low prces all sales are final N Q C REDITS Al deiecirvt 
returns musi have a return autnoniaTion number Please call (513) 435-6868 toootamanRA* wyw return will noi be _ 
.accepled l» leplacemem or repair 
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Textcraft 

Ease of use and flexibility high- 
light Arktronics Corporation's 
Amiga word processor. 




Developer: 



Publisher: 



List Price: 



Textcraft 

Arktronics Corporation 
520 East Liberty St. 
Ann Arbor, MI -18104 

Commodore-Amiga, Inc. 
983 University Ave. 
Los Gatos, CA 95030 
408/395-6616 

$99.00 



A word processor is a pretty Straightfor- 
ward piece of software. Yon should be able 
to enter text on the computer kevboard. 
edit the text, save and load it on disk, and 
finally send it to a printer. Everything be- 
yond that is extra. There is a snobbery 
about word processing, implying that the 



more features you have the belter. But if 
you ask someone who uses word processors 
every day, you will find that there are only 
a few basic editing ant! formatting com- 
mands necessary to make a word processor 
useful. 

Sometimes the more commands a word 
processor contains, the harder it is to use. 
With so many things to remember, it can 
take months of familiarization before vou 
can type without the manual on vour lap. 
Vet, no matter what the word processor is, a 
computer isn't a computer unless there is a 
wind processor for it, and that word proces- 
sor had better be flexible enough to cover 
most of the bases. 

Almost no one needs all die features of a 
complicated word processor, but if vour 
particular program doesn't do that one 
thing you need for a particular job, then ii 
isn't enough. A novelist may never need to 
enter text in columnar form, but he must 



be able to prim extra long documents in 
double-spaced formal. Some people can't 
spell their own names without a spelling 
checker; some can't remember six com- 
mands, lei alone sixty. Some people don't 
care what a letter looks like until ii comes 
out of the printer, while others need to see 
cub page on screen exactly the wa) it's 
going lo prim. Some will want to use a 
word processor strictly to send text over a 
modem, while most people will need a 
word processor that will work with their 
particular printer (and there are hundreds 
ol different printers out [here thai each 
need their own peculiai control codes and 
signals in order to work at all). 

1 he main points of any word processor 
are that it be flexible enough lo handle 
mosl word processing jobs, vet simple 
enough to learn in a relatively short period 
of time. It should be able to work with al- 
mosl any kind of printer, from a thermal 
doi matrix to an expensive laser printer. It 
should have the Features that you need, like 
telecommunications capabilities, a spelling 
checker or a feature lot merging with other 
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Project 



Layout 



Stvles 



Eiii'js 



' Quick Reninder 



IJ-JJJT) 



The Pencil is for noving 
the test cursor. 

The Scissors are for 
deleting text 

The Canera is for copying 
text. 

The Paste Jar is for past i n 
back cut or copied text. 

The Mignnent Brush is for 
changing the text f oris t 

The Style crush is for 
changing type styles. 



'itfj Left 

j Certr! 

2U Right 
Hj Flush 



Rule! terkers 


Hargin 

* 1 


Indent 




__J Sinjl 
- T | Doubl 


e Space 
e Space 



Screens from left to 
right: Keyboard 
Reference help .screen; 
Project menu; help 
screen of One-Minute 
Tutorials; help screen 
showing icon uses. 



software (such as a database manager or 
spreadsheet). 

Textcraft from Arktronics has been failed 
an entry level word processor, but it does 
just about everything that you could want 
from an "advanced" word processor (plus a 
few things that most other word processors 
can't do). It's main feature is its ease of use. 
Without reading the manual, there arc- 
enough onscreen help files so that anyone 
should be able to start writing in less than 
half an hour. It is straightforward and sim- 
ple to use, but it has the flexibility neces- 
sary in any good word processor. It makes 
extensive use of the Amiga's windowing ca- 
pabilities, and the commands are easy to re- 
member. Nevertheless, if you forget 
something, there is a help menu that will 
give you quick reminders, keyboard com- 
mands and 21 different one-minute tutori- 
als covering just about all aspects of using 
Textcraft. 

Running through the tutorials will give 
you a working knowledge of Textcraft, but I 
wouldn't throw away the manual until you 
have had a chance to really explore. There 



are numerous options that people who are 
familiar with word processors will recog- 
nize, and their inclusion will be appreci- 
ated. Where Textcraft goes beyond other 
word processors is in its writing templates. 

The templates, or ready-made forms fea- 
ture, is an idea that made me think, "Why 
hasn't any other software designer thought 
of this before?" You are given six basic 
forms, each with variations that you select 
from: business letter, memorandum, techni- 
cal report, business report, term paper and 
resume. (The resume form alone makes 
Textcraft worth the price.) 

When starting a new document, you arc 
asked which form you would like (including 
blank). After supplying some information 
like names, addresses, etc., Textcraft arranges 
the information in the proper format. Busi- 
ness letters are organized cleanly and easily 
so that the content of the letter — not the 
format — is vour main concern. Technical re- 



ports, business reports and term papers 
give you blank forms for bibliographies 
(both book and article references). The re- 
sume form lets you pick whether to empha- 
size work over education and whether you 
would like the resume to be chronological, 
functional or analytical in nature. 

Vmi (,in use ihc forms exactly as thej arc 
or modify them as you wish. Their main 
function is to give you a framework when 
composing some of the more common 
kinds of documents. You may never need to 
use any of the forms more than once or 
twice, but all of us could use some helpful 
reminders when writing. 
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JJJ. 



Current Address. 



Current Phone Nutiber: 
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Textcraft is not the ultimate word proces- 
sor, and it wasn't designed to be. It is a gen- 
eral-purpose, easy-to-use word processor 
that will satisfy 90% of the people who buy 
it. It has the advantage of simplicity without 
the usual accompanying limitations. 

It can, of course, do ihe standard things 
that other word processors can: insertion, 
deletion, format changes, search and re- 



place, block moves, set margins, line spac- 
ing, right and lell alignments, centering 
title and page numbering, 60- or HOcolnmn 
display, print, save, load, etc. It also has spe- 
cial features like international characters 
and accent marks, preset templates and 
type styles (bold, italic, underline, super- 
and subscripts, or any combination of 
these). All <>l these features are right at the 
click of a mouse button; or. if vou don't like 



to take your hands off the keyboard, you 
can access them without the mouse. 

Unless you are looking for a particular, 
more advanced feature, Textcraft will not be 
a disappointment. It is a very good program 
that will help turn your Amiga into the in- 
strument for productivity and creativity that 
it was designed to be. 

GSW 
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Help Key seeks to provide answers 
Id questions about the Amiga com- 
puter that neto users or other inter- 
ested computerists are most likely to 
ask. Rob Peck, Director of Descrip- 
tive and Graphic Arts at Commo- 
dore-Amiga, answered the questions 
in this installment. If you have ques- 
tions about the Amiga that you don't 
find covered here or in other articles 
in AmigaWorld, send them in to 
AmigaWorld editorial, 80 Pine St., 
Peterborough, NH 03458, and we'll 
do our best to give you satisfactory 
answers. 

Q: Is every addon peripheral going 
to he external, or will there be 
hoards or modifications that require 
opening up the computer? 
A: At the present time, all the 
peripherals (and memory ex- 
pansion) can he added without 
opening the box. The sales and 
marketing people will probably 
discourage opening the box at 
all. The expansion connector on 
the side of the unit brings out 
almost every function that any- 
one could want. The complete 
bus of the 68000 processor is 
available there, as well as sev- 
eral special-purpose signals. 

Q; What is the difference between a 
custom chip and a coprocessor? 
A: Generically, a custom chip is 
a set of circuitry that has been 
designed for a special purpose. 
Ii could be anything from a 
memory circuit to a special-pur- 
pose logic circuit, or something 
that just makes a connection 
from one place to anotner. A 
coprocessor is something that 
operates with its own complete 



set of commands at the same 
lime that another processor is 
running in the same system. 
The Amiga has a processor that 
does share the memory bus with 
the 68000 and controls the spe- 
cial-purpose chips. 

Q: The 68000 chip is sometimes de- 
scribed as a 16/32-bit processor. 
Which is it? 16 or 32? 
A: It is a 32-bit processor, mean- 
ing that it handles data in 32-bit 
chunks; however, it is a 16-bit 
data bus, which means that the 
pathway to the memory is 16 
bits wide. If the processor 
wishes to handle a 32-bit-wide 
piece of data, it must do so in 
two separate instructions or 
data batches. 

Qj Can you run both a 3%-inch and 
a 5%-inch drive at the same time 
with the Amiga? 

A: Yes. The drives can be daisy- 
chained off the back of the unit. 

Q; Which 5'/,-inch drives will work 
with the Amiga? 

A: The only 5/ 4 -inch drive that 
will work with the Amiga ini- 
tially is the A1020, made by 
Commodore-Amiga. It is a dou- 
ble-sided, double-density drive 
with a formatted capacity of 
360K. bytes. It reads and writes 
disks in standard 111M-PC for- 
mat and features an Integral 
power supply, 

Q Can the Amiga do batch processing? 

A: You can direct the machine to 
execute a text file in order to do 



batch processing. A facility built 
into the command-line interface 
(CLI) allows you to build a com- 
mand-instruction stream using die 
editor. 

Q: Witt tlte Commodore 1702 and 
1902 monitors work on the Amiga? 
A: We are using 1902s on the 
machine at the moment, but I'm 
not sure how well the 1702 
would work. 

Q: What should a user took for in 
buying disks for the Amiga? 
A: Just look for 314-inch, double- 
sided microfloppy disks. Macin- 
tosh disks, as Macintosh stan- 
dards are at the moment, will 
not function in the Amiga drive, 
because they are only certified 
as single-sided. They must be 
double-sided for the Amiga — 
there are no oilier specifica- 
tions. We have preferences, but 
do not have recommendations. 

Q: How is information stored, as to 
tracks, sectors, and so cm, on the 
Amiga's 3'/ 1 -inch disks? 
A: It is stored at 1 1 sectors per 
track, each sector contain ing 
512 bytes. The disks arc double- 
sided, 80 tracks per side, so 
there are approximately 880,000 
bytes available per disk. 

Q: What does the phrase "open ar- 
chitecture" mean? 

A: Open architecture refers to a 
system designed so that people 



will be able to develop other 
peripherals to attach to it. If a 
computer is designed with open 
architecture, it usually indicates 
that the manufacturer is inter- 
ested in encouraging people to 
attach other products to it; a 
closed architecture means that 
the manufacturer is providing 
the add-ons that it feels every- 
body will want, making it diffi- 
cult for other people to design 
things that will work effectively 
with the machine. Far from dis- 
couraging addons, Commodore- 
Amiga is actively encouraging 
them. If there is a particular 
peripheral that people become 
very interested in, for example, 
they will probably buy the 
Amiga just to have that add-on. 

Q: Is there a way you can network u 
number of Amigas together? 
A: Since the Amiga includes a 
serial and parallel port, there 
will be ways of doing this. Tele- 
communications options for the 
Amiga will be introduced in 
1986. 

Q: Who wrote the operating system 
for the Amiga? 

A: The fellow's name is Carl 
Sassenrath. He wrote the Execu- 
tive, which is the low-level mul- 
titasking system. The disk 
operating system, AmigaDOS, 
which makes use of the Execu- 
tive, was written at Metacomco. 
(See our article on Metacomco, p. 
70, in this issue. — Eds.) 
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ATTENTION PROGRAMMERS— Let us take over the head- 
aches ol publishing your software. We are looking for all 
Items related to the "AMIGA". 
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Advanced updating, evaluations on 
programs, hardware, technical information 
Problem-solving — program exchange- 
discount buying service — etc. 
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Cherry Hill, N] 08034 
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Coming Next Issue 

GraphlCS The next issue of Amiga- 

Wyrld will focus on graphics of all sons. We 
will investigate the programs, techniques, 
tricks and questions regarding all aspects of 
the Amiga as a graphics tool — from using 
the Amiga in the office for business pres- 
sentations to investigating the role of the 
Amiga in creating new forms of artistic 
expression. 



Adventure We'll enter another 

world where the next move is up to you — 
wizards, spaceships, puzzles, endless rooms, 
paths, options, bafflements and strange 
creatures in and behind the art of interac- 
tive adventure gaming. How to play the 
games, who plays them, who designs them, 
what they are and where they might go. 

LlSp? What is it? Is it only a language 

for artificial intelligence? Is it another Basic 
alternative? Or, is it a tool for introspective 
exploration? 

So don't touch that dial. The World is 
just beginning! 



Hors d'oeuvres 

Unique applications, tips 
and stuff 

You may be using your Amiga at work, at home, 
or in the back seat of your car. but somehow you'll 
be using it in a unique way. You will discover things 
that will let you do something faster, easier or more 
elegantly. 

AmigaWorid would like to share those shortcuts, 
ideas, things to avoid, things to try. etc., with every- 
one, and we'll reward you with a colorful, appetiz- 
ing, official AmigaWorid T-shirt. (Just remember to 
tell us your size) 

Send it in, no matter how outrageous, clever, 
humorous or bizarre. We will read anything, but we 
won't return it, so keep a copy (or yourself In cases 
of duplication, T-shirts are awarded on a first come, 
first serve basis. 

So, put on your thinking berets and rush those 
suggestions to: 



Hors d'oeuvres 
AmigaWorid editorial 
80 Pine St. 
Peterborough, NH 03458 
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□ I. Yes □ 2. Ka □ 3. Maybe 

C. What microcomputer* do you currently own- 
O I. Commodore O 4. IBM 
G 2. Radio Shact 5 Atari 

□ 3. Apple 



D. What pt unary application are y 

□ 1 Word Procrtiing 

P 2 Hume Application* 

□ 3 Graphki 
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ulng your microcomputer for? 
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G fi Develop Application* 
□ 7. Develop Programs 
G fi. Database Management 



D 6. Other {Plfase Specify) _ 
□ 7. None 



Q 9. Education 

G 10 Business 
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Q 5. Educational Applications D !0 Word Processing 
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□ 4. Database G M. Tax Preparation 
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graphics software they came to Island Graphics 



product demos they came to Island Graphics 



same. For all your computer graphics 



Creative. And for launch pizzazz they did the 



needs — call Island, Creative. 




Sojlwan anil ili'KI JuJiU/ SjM 



Taste the flavors of the Island. Write or call Island Graphics, One Harbor Drive, Sausalito, California 94965 (as) 332-5400 



TODAY IF YOU COME IN SECOND, 
YOU'VE LOST THE RACE. 




may have been good enough in a 
Soapbox Derby® but these days there 
is no second place. 

Fortunately there's a new way to get 
a jump on your competition. Intro- 
ducing Amiga.'" The first personal com- 
puter that gives you a creative edge. 

Amiga makes charts and graphs 
with more color and dimension than 
any other personal computer (and 
faster than most of them). But that's just 
a start. You can prepare presentations 
with stereo music and animation, slide 
shows, create package designs, in- 
struction manuals, brochures. 

Amiga can not only do many more 
tasks, it can do more of them at once. 
And work on all of them simultaneously, 
while you're preparing the spread- 
sheet, Amiga will print the memo. 
And there's probably enough power 
left over to receive a phone message 
or a stock quote over a modem at the 
same time. 

You won't find a computer that's eas- 
ier to use, either, You point at symbols 
with the mouse or use keyboard com- 
mands if you prefer. Only Amiga is built 
to give you a choice. 

Amiga has twice the memory of an 
IBM® PC. But although it can run rings 
around IBM, it will also run IBM pro- 
grams. You have instant access to the 
largest collection of business software 
in the industry including old standbys 
like Wordstar' and Lotus® 1,2,3. Amiga 
is more powerful than Macintosh,™ too, 
and more expandable. With an op- 
tional expansion module you can 
add memory up to 8 megabytes. And 
while it can do much more than 
Macintosh or IBM, Amiga costs less than 
either of them. 

See an Authorized Amiga Dealer 
near you. Now that Amiga is here, 
the question isn't whether you can 
afford a computer, ifs whether you can 
afford to wait. 

Amiga by Commodore 



Amiga can help you design 
anything, from autos to atoms. 



LiKeyou, Amiga can do many 
Ihings al once 



// 



Amiga's color graphics leave 
fhe competition far behind. 



AMIGA GIVES YOU A CREATIVE EDGE. 
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